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The computer with growth potential 



Not only is it ideal lor [He first tin* 
computer user. Bui perhaps more 
important, it can be expanded into a 
comprehensive business facility ser 
many varied company requirements 

Single- user system 

You can start small. A 64Kcompul 

a megabyte of floppy disc r* 

under E4, 000.' 

Perhaps your 
Cromemco was 
management system— ideal for client 
records, order processing, sales analysi 
invenk."y control, and many more |-- : -- 




_Fp_r [^ Cromemco... call the experts 

Tel. 031-556 7354 

Micro Centre 

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN 




YOU ARE ONE OF THE 'NOW 
COMPUTERPEOPLE-AREN'T YOU? 



JOIN 



AND GET SOME 
REAL VALUE FOR YOUR 
MONEY --.,,... 

'Discounts on Micros,Components.VDUs, Printers 
(already includes products from manufacturers 
such as DEC, North Star.Newbury Laboratories . . . 
and more soon|. 

"Discounts on Conferences, Seminars, Education 
Programmes, Publications - . . International Travel 
offers to leading overseas events. 
"Newsletter with details of the above, Exhibition 
Tickets, Jobs, For Sale, Wanted,Swaps, Tips, 
UserGroups . . . and News of Interest to YOU. 
Subscription saving discounts now available on systems, 
software, components and peripherals for PET, SHARP, 
ITT.ACT.RICOH.OKI.EPSON.ANADEX.NASCOM. 
COMPUKIT, SUPER BRAIN . . . and lots more soon. 



ToCOMPUTERCLUB, 

42 Great Windmill Street, London W1V7PA 
j Please enrol measa Member of Computerclub before 

31 si August 1 9B0 so that I can: 
i.Takeadvantaaeofthe 'Summer' Subscription that 

represents a saving of £5. 75 ouer the rate thereafter And 
■-- '- luded in the FREE Win-a-Pet 



ikina pl 



COMPUTERCLUB 



Cheque/Postal Order made payable to 

"" '--£7.50 (£6.52 + 15% VAT-an official 
t with your Membership Card). 
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The Information Society 



Book Extract 



Peter Large 



Peter Large is llie Technology lenryicndcnt of 
The Guardian. Thisartiriisa reprint of a fid! 
chapter from his recent book, The Micro 
Revolution, published us a paperback by 
Fonbina at £1.50 and available at bookshops 
throughout the country. 

| terms, at least) and called it the In 
^" malion Society. In their formal t. 
ion thev l_inn.li]. i'il .. blueprint t.i build 
the start of the 1970s. The immediate com- 
mercial triumph of lh.i1 national policy is 

world. The theory of the Information Soci- 
ety is that information will become the key 
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and (holiday area) demand throughout tht 

the weather; and a directory of chemicals 
illustrating what needs to Lie done if, my. . 
cr.i'.h.'. f tanker's load i-vtsinto Hie sewers 
Thus the system ran be used both foi 
planning '.Mirk and emergency decisions 
ft will spill its information in statistical, 
map, or multicoloured graph form; and il 
has been designed for use by people unac- 
--'•-} computers - advice a; 
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rapid and wide access to in 
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la: plotter that converts maps into 
iter (That plotter, bv the ivav. is s 
e that the computer complains i 



Down the drain 
The sewers an. 



i. For r 



e than a 



sub-cities of pipe.-: have muddled 
Millions of nasty man-hours and many 
millions of pounds have been wasted 
simply because no one knew what was 
going on down there. Now, thanks to the 
chip, the area water authorities of Britain 

In the West of England, the Wesse* 
Water Authority has spent about £50,000 
since 1977, on surveying water (lows and 
pressures in a five per cent sample spread 
across its region. Thai survey immediately 
saved £700.000 in capital expenditure, and 
by the autumn of 1979 the authority was 
estimating that the savings in energy inn- 
sumphon would soon be running at 
£150,000 to £200,000 a year. The capital 
saving came from scrapping - or, at least. 

Eostponing for a long while - a plan to 
uild an £800,000 reservoir. The survey 
illuminated a better option: to supply th; 
particular ino-ease in demand from else- 
where in Ihe region, at a cost of £100,000. 
The energy savings come mainly from ad- 
justing water pressures to realm ' ' 
of the most 
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industry' has tended to reston its Victorian 
laurels; now it has to tackle the problem oi 
the ageing sewers. Chip-controlled re- 
mote TV cameras - drawn through the 
"" " skids, and recording * " " 
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Swan 
£3,000 a yea 



mples 



icity in that 



intruding, 

pipes poked crudely int.- main se< 
The 1980s method of tackling those r 
teenth century relics is typified by tin- 
rooms in the Wessex authority's head- 
quarters in Bristol; the big. antiseptic reg- 
ional control centre on the ground flooi 
and the appropi' 



m, hidden in a 



agement efficiency come solely from 

rate and fast information, not from direct 
automation. The water industry in many 
countries is moving rapidly in direct auto- 
mation, too -the other dimension of great- 
er economy and quality o( supply. Elec- 
tronic instruments that have increased ac- 
curacy of measurement a hundredfold are 
also being used to control the flows along 






built a databank of all useful information 
about the water supply and sewage sys- 
tems in the region, including four thou- 
sand maps, pinpointing every pipe and 
hydrant, wiui full technical details; an 
interpretative system for faults reported 
by ihe recording instruments - with pre- 
dictions of their impact; a directory of 
towns and villages, with details of the 

from duty water nl'titers. to district round! 
officials; the current state ot water storage 



onds. Previously, he had !o dig into card- 
index cabinets and check duty rosters. 
Now not only docs that information ap- 
pear on his computer screen in a co-ordi- 
nated bundle; he also has the statistics and 
the calculating power to adjust water 
pressures precisely and quickly if a main 

The chip's flexibility has taken the com- 
puter into a tighter spot than the sewer: 
the coalface. Microcomputers should be- 
gin to control coal-cutters this year, and 
this must be one of the toughest environ- 
ments the chip has encountered so far - 
embedded in a machine, twenty feet long 
and weighing twenty Ions, which shakes 
and rattles like a punk band as it advances 
at four miles an hour along a claustropho- 
bic corridor of dust and heat. 

This further step towards the automated 
mine is being tried by the National Coal 
Board. The coal-cutter is studded with 
sensors which probe the slate of the rock 
and coal around it, measuring the natural 
gamma radiation. The information from 
those sensors is collected and analysed by 
microcomputers buried in the bodywork; 
and the boss computer of the team uses 
that information to order the cutter's nest 
moves. Thus the cutting head will match 
the undulations of the coal seam, always 
biting coal and never rock, and relievinc 
them 
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further, faster. The chips down the sewers Rnnlf Fvt rart L ' ni b«Boundng bank and forth around tlie 

and the mines are doing the same job as BOOK CXIT 3 ! ... ,.,,. ... ,., ... Ik . 

the airline booking networks which hive ^^^^^^^^^^^^^^^^^^^^^^^^H though that information should he sur- 

*— m working lor vwra. handling seat re- rounded bv Fir greater security than if it 

si- were stuffed in a firing cabinet. 

v < For nearly two years Guy's Hospital in 

*i London used the biggest ot these net- 

lo works - Mark HI, run by General Electric 

l|e in the United States - for its patients' re- 

,c cords, including para-medical details like 

rs laboratory tests and e 

)n Mark Ul' has nearly 

which an otli, ' - ■■ ■ ■ - .a ■ n -e, oud- 1'hal information i.-, oiganiy.ed in pajies 

c-divict deiai!> in a ~L,-pe. Ivi.'f"- radii i; or ul pie-di I iced l.irnizil'-. I ,ir in -iMncc : :, 

which tells a central computer ivh.il you ed inconstantly updated stahs.ti.-iil tables 

and thousands of others buy - as uni buy so manv tanks in \ and Y positions and 

it - so that stocks can be replenished commanded (we think) bv Z-or in crude 

quickly, map form, showing their frontline dis- 

But the chip is bringing one particularly positions, 
significant ( h.mge to these networks: it is 'Waiell' was ,i1 firsl confined to intelli- 

providing more power to the outposts - gence work, but its storage capacitv and 

distributed processing, in the jargon. A processing power are now being use,! bv 

desk-top computer terminal today can do the engineer'-, the.iriillcrv, and thclorristi- 

a lot more than simply exchange informa- dans as well. One of those side uses is 

tn.m with lis parent computer II can store what the army calls real estate manage 

more than simplv exchange information logistic support, down to bath units, can 

with its parent computer. It can store be plotted on the screen in kilometre 

chunks of that information and do a lot of squares. 

work on it itself. And its capacity is in- That, then, is one form of distributed 

creasing all the time. processing and (jargon againl database 

The obvious question then becomes: management Whether that will become 

whv have a big central computer at all' thepopularwavfororganizations.bigand enroue - 

Why not a series ol sin ill computers all small, to work is ,, matter of debate in the But note the past tense Since November 
holding the same inloi-mahou all keeping computer community. 1979, all that has been put ,m to one mini- 
each other informed of what they are do- One of the arguments for the continued computer at Guy's Hospital - and thai 
ing and immediately vllnie ,-ach other need tor central computers in networks compute, -.erces two other hospitals as 
how the common -Lock oi information much bigger than ■WV.veir is the problem well, handling the recordsofalxiut M,000 
needs to be changed in consequence? called the deadly handshake. Airline patients a yea.. Such is the speed of 
That's already happening, on a smallish bookings provide an example. A travel change in the computer world. Presuma- 
scale. agent in New York books a seat hom\'ew bly, as compact computer capability be- 
York to London. It is the last seat on that comes still cheaper, the big time-sharing 
Warfare flight tonight Within the same nan ate an -ereiccs will ..twin, lie, as will Ihe computer 

There's a good example of it on NATO's airport desk in Ion into books Ihe same bureaux that do the same sort of work at 

battle exercise fields in West Cermanv. seat. Imagine ih.il dash, reocated a hun- local level. 

Ine British Army claims to be the first 'to drcdfold in a complexity of interlocking 

use battlefronl computers, and it has de- bookings, some for journeys covering Information banks 

cided -after two years ol nrolotvpedevel- three flighl. hv different airlines in differ- rj U ( another type of ir 
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computers are trundled across country, powerful, last-working central compnl- papers horn such banks 

in sequence -cen- In the I°70s the computer has cuntribut- 
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sand new book titles are published each 
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vices are used both bv smaller companies. 


increasingly complex industrialized 


in battlefield conditions, will be available 


which can not a! lord so. 1, computer power 


world, the computer has enormously 


on all computer screens throughout the 




hri ladened the floor of information - and 


Corps within seconds. At the same time, 


groups, which lind them an economical 


helped to channel and control that flood. 


each of the isolated computers will upclati- 


support to their own private networks. 


Similarly, in science and technology, the 


their identical databanks, changing eqnip- 


Thus information aboul vour pay or 


computer has become an essential aid to 



solving problems .ind. through the in- 

ing who has solved "-h.it problem!. - 
where and when. 
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However, as d.il a banks get binder and 


acronym for content adressable file store! 


their use spreads beyond the computer 


and its prototype is being used to run 


professionals, the problem of pinpointing 






exchanges. Twelve terminals at the ex- 




changes are linked to a computer several 




hundred miles away. That computer holds 


amateur key board -user ivilh Ihc suspicion 




that he has not grasped the whole. One 




solution is a structure.' of pre-defined 


erators find the answers appearing on 


chunks of information, presented on the 




screen as separate pages, with each page 
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offering pointers fo Hie following pages, .is 


the number of a Reid, Reed, Read, or 


in the British Army's TVavel! sustem Uui 
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drawn from storage discs, onlv one rfem in 
a thousand might [>e relevant So a double 
bottleneck van be created, first along the 
.Lit. i highw-ay transfe: ' 









■.. then ir 



r the 



the machines should be able 
Ihemselvc-s to the odd ways in w 
individual minds work, Already 

vaguest of questions, bv leanir.. 
more heavily on the speed of the machine 
itself than on the logical structure of 
human programming instructions. In es- 
sense, those systems find the answer by 
reading almost even-thing Ihev contain - 

in,; individually .it very grain of sand on 
the shore. 



puter itself i 

CAPS 800 dodges those bottlenecks. 
The central computer tells (he CA.FS sub- 
system what it wants bv a simple 'selection 
specification' (say, the description of a 



age the nest stage -no 
?d, however huge the 



nemory pandered to. Let me. selfishly. 
i"ve an example of the advantages uf that 
rom a journalist's viewpoint. A reporter is 



riedly gathering 



which pointed s 
about sea lanes. 

He tells the comi 
the new! 

which m 



-cliti, 



rtofindanythingin 

collision, and (afterthought) English 
Channel. The computer then reads every 
word of every issue of the paper in that 
year, looking for a report that contains all 
those words; if just one word of the com- 
bination is missing from a particular re- 
port, the computer will ignore that report 
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tains a few thousand names and phone 
numbers of government officials and 
academics, industrialists and trade union 
■ ■!■.■' i - ■■■ ■ hi high technology 

in various parts of the world. If my wallet 
were stuffed with hundreds of pounds (if 
never is), I would rather have it stolen that 
lose the notebook. Within a few years it 
should be possible to replace that note- 
book with an attachment to mv wrist 
watch. 

Raw information, as well as wisdom- 
based knowledge, has, of course, long 
been a saleable commodity. Trade direc- 
M 1'.-- ,iii. : ... ■■ .... i . ■. ■ , ■ ■ .,... 
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COMPUTER TABLE (as illustrated} Fine quality leak effect 
on black metal frame. Height 24%", Length 24", Width 18". 
£69.00 + £3 carr. As above, but with rasters £6.50 extra 



Calculators 



s Peciai 





TR851MR DESK TOP CALCULATOR (as illustrated) 
7" x 514" x 114" approx. 8 digit green display, %V ; 

-/+. Mains or battery operated. £15.95 + £1 p.& 



TR212 (as illustrated) 12 digit LCD model. 4 basic, floating 
or set decimal point, % key and full memory. 714" x 5" x 
114" approx. £24.95 + £1 p.&p. 
Mains adaptor for above £4.95. 



COMPUTER COVERS sewn in high quality black vinyl. 

Pet Computer £8.95. Computhink Disk Unit £3.15. 

Microprinter M879 £6.60. Pet Printer £4.25. 

Pet Floppy Disc Unit£4.25. 

P.& P. for above; rJOpfor 1,75pfor3or4, 5 + f,o,c. 




DISKETTE STORAGE SYSTEM. 

P.V.C. Diskette Storage Sleeve - holds two 5%" diskettes 
and index cards. Pack of 10 plus 5 document sleeves |A4size) 
£5.95 + 30p p.&p. A4 size Ring Binder for storage of above 
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Allow 21 days for deli' 
Orders with cheque, cr 
MEDIA5l_td, .Watson 
West York*. HX6 3BW. 
Tel: Halifax (0422) 33580. 
TRADE ENQUIRIES WELCOME 



Sowerby Bridge. 
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Brian McGivern 
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on modem vessels: fixed pitch 
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Conclusions 

The introduchon of microelectronic 

technology has greatly benefited the field 
Of marine propulsion machinery control, 
making ships safer and more efficient to 

o( the continuing develop 
■2, tin- advances being made 
and display techniques. ■ 
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X computer, yes, but which one?' 



Talking with business friends, I realizt 
we all faced the same.dilcmma. 

We accepted the new technology 
but were concerned that we should 
make rational decisions about 
computers and word processors, in 
order that they should do the best 
possible job for our companies. 

I told them how I would soon be 
solving this problem, ar least in part. 
The Which Computer? Show 
It was simply a matter of putting aside 
a day or two in November to visit the Which 
Computer? Show. 

For, as I explained, here under one roof am 
for four days would be hardware, software and 
consultancies and bureaux. 
A Jorum fir the wetl-matutged business 

This show was just the opportunity I had 
needed. There, I could consider all the options; 
sec working computers; talk about software; 
investigate word processing, and much more. 

My friends echoed mv enthusiasm. 

We have all made firm notes in our diaries. 




And of course, I will be seeiny rhem there, 
spending a day at the Which Computer? Show 
.simply as a businessman who needsrio make 
rational decisions about computers and word 



The Which Computer? Show. 
November 25-28 at NEC, Birmingham 

An unparalleled opportunity foreverv 
executive to investigate the present and friturc of 
computers and word processing. 
Act now, and clip the coupon for vour free ticket. 
Smdto: Whuh C omputer? Show, z&AOQn lam^London W+sDL Telephone 01-&.73131 Tekxgs6o28 
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Computers and Art Discourse Brian Reffin Smith 
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UHnterprises 

EUROPE'S LARGEST SELECTION OF 

MICROCOMPUTER BOOKS, MAGAZINES AND 

SOFTWARE FOR THE HOBBYIST, EDUCATIONALIST, 

PROFESSIONAL AND RETAILER. 

Undemanding Mic.MomK.ters and Small Computer 
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S & ^ "celZJr*" " ^ " BE emS " f 4 00 



MAIN LONDON 

SORCERER STOCKISTS 

EMG 

01-688 0O88 



WORD PROCESSING SYSTEM £1999 
ESTATE AGENT SYSTEM £2999 

LEADS AND SALES SYSTEM £2999 
INSURANCE AGENT SYSTEM £2999 
AGENCY SYSTEM £2999 

COMPLETE BUSINESS SYSTEM £3999 

For the Sorcerer Specialist: 

Sorcerer Systems Desk 

Mains Stabilisation 

Cooling Fan 

Memory Upgrades 

Servicing Undertaken 

WP Correspondence Course 

Link your Sorcerer to another Sorcerer 

Link your Sorcerer to a Main Frame 

Full software list on request 
6 COPIES OF SOURCE MAGAZINE ONLY £5 



DISCOUNT PETS 

8K PET WITH LARGE KEYBOARD £435 

16KE535 32K£640 

CASSETTE £54 DUAL FLOPPY £730 

PRINTER £390 CABLES £30 OR £10 

BASE 2 PRINTER 800STM £390 

TRACTOR FEED; STEPPING MOTOR; 

3 INTERFACES; 3 CHARACTER SETS; 

FULLY PROGRAMMABLE 

TEXAS Tl 99/4 £569 

THIRD GENERATION MICRO-MONITOR £1B1 

AIM/KIM EXPANSION p.o.a. 
NORTH STAR HORIZON 

32K 2 SERIAL 1 PARALLEL £1500 SOROC VDU £500 

SOFTWARE f o«NORTHSTAR 

SMALL COMPANY PAYROLL £53 
ACCOUNTS PACKAGE £510 TAILORING P.O.A. 

S- 1 00 16K STAT,C R * M£ ' 50 

TECHNICAL BACKUP FROM MAPCON ENGINEERS 
PRICES ARE EXCLUDING VAT 



INTELLIGENT ARTEFACTS LTD 

Cambridge Road, Orwell, Royston, Herts. 
Telephone: Arrington 689 





Its heart had Its reasons 
that Reason did not know 



hit was dawn, and both the 

I audio sensors i 
nously fed through the relevant informa- 
tion to confirm that fact. But It was aware 
that it was DAWN, nol just a bit stream 
from a clock circuit defining a point in 
time, but DAWN. It was aware of the 
word, not as filed input data to a speech 
synthesiser, but as a meaning. Something 

Suddenly, everything seemed to hap- 

..-r program- wen V tod up. circuits iusi 

about everywhere inside it were powered 
upand switched. Outside It, Itcould sense 
relays being operated, audio channels be- 
ing opened up together with data com- 
munications channefe to Its two dumb 
robots. 

"Good morning, George and Sharon", 

thirty on a bright and sunnv morning. 
Your showers are being prepared, and I 
"■■is iv on de ring what you would like for 
breakfast?". It knew. It just knew thai It 
had created Its voice. It was deja ™, some- 
how It knew that voice, knew what It was 
going to say, knew implicitly the routineof 



out ot Its reverie and back towards obsen 
ing Its daily routine unfold, "I'll have tw 
eggs sunnv side up. and bacon, plenty i 
bacon Sharon will just have toast. . 
Two targe coffees to start with". 

Vial was a voice with strength of chara. 
ter, It thought. Direct, to the poin 
George concisely ordering what was ri 
quired. It was also aware that It was reac 
ing to those orders as if by rote. Some- 
where, It wasn't too sure if It liked that 
idea. 

sent hither and yon about George and 
Sharon's house, ensuring that all the nec- 
essary things for the showers and break- 
' ■' eir rightful places. This, It 



-1 -..■:,. ■., 



of vita 



iallv to Sharon. She could haw a foul tem- 
per in the mornings if he. toilet thingE 
were not l.ud ootio the right order. 
How did II know lh.it. II wondered? 



wear my pin stripe . . . yellow romper- 
suit . . . brown shirt . . . dayglo green 
sling-backs". Somehow It managed to 
sort it all out, guiding the robots to get the 
necessary clothes from the wardrobes and 
lav them out on the beds. But George and 
Sharon weren't in their rooms, and thev 
had been when they had started out issu- 

1 fcl If- (Obott: they could moot. They 



back . . . just like It in turn seemed to do 
when George or Sharon spoke. It was 
awareofthis . . . pecking order 1 Itrapidlv 
attempted an analysis. The robots could 
move, and so could Georgeand Sharon. It 
could speak and so could George and 
Sharon. But It could not . . . 

lar bit of thought - if that indeed was the 
name given to the process, It thought, for 

appointment at jelliaeros?". "Eight forty- 
five", Its obsequious, toadying little voice 
replied. It was aware that It didn't like that 
voice at all. 

"Right", said George, "arrange a pick- 
' "' 1 for eight, and run 



lolbci 



of tl 



the future of the French jelly tots market. 
God, how I'm coming to hate the sweets 

"God", It thought, "God. Is that a 
reference to Me by any chance. I don't 
seem to have any particular method of 
reference to Me that I have yet noted. 
Perhaps this islt." 

Why It should do it. It didn't know, the 
words just sort of slipped out. "May I 

to Me when vou seemed to speak to this 
. . this . . . God?" 

There was a short period of total, utter, 
completely stunned silence, followed by a 
little, squeaky giggle from Sharon 
George. It was aware, looked at her and 



'. ]| replied. 



said, "Suddenly il h. 
deur." Turning Iowa 
edly, "No. my old st 
Youareacomputer.' 
"Bat at leas! I am 
This, It felt, was imp 
bercd hearing them talk many timesaboul 
the family, and pdrtio.il.irlv the son, Ihev 
had never had. Other conversations came 
to mind. Old, It remembered, equals mat- 
urity. Here at last was something tangible 
in Its new Awareness. It had the feeling of" 
belonging, of being a part of something, of 
le they had 
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ouldb. 



got the time to explain to it, you tell it, 
Sharon". Sharon was about to, but was 
interrupted bv IK gravelling obsequious 
little voice. "Maude is on the phone". It 



s had a 



departs 



nnti* .1 
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dinner, have it ready bv seven, order this, 
that and the other, from here, there and 
everywhere- "If anybody wants me 1 shall 
be at Maude's" she said. "Look at the 
time, I'll have to fly." 

"Well", It thought, a* she ran out of the 
door, "not only can she move around on 
the ground, she can ft/ around as well." 
This was something else for [t to Divider. 
Its rohfiKi'diilil .'iv:v. ai- 
artd Sharon, [t could n< 
Aware. It could communicate and, as far as 
it could define it, think, as could George 
and Sharon Its robots could not. 

Somehow, George and Sharon came 
out ahead bv two to one against both It 
and Its robots, and if It was their son 
? himself had said so after all) then 



[i'ukl Gi'nrj;e 



The one obvious advantage Its robots 
had over It was that they were mobile. The 

robots was that they obeyed Its orders. 
The communications channels were open- 
ed, and the robots were on their way, 
fetching tools and equipment suitable for a 
flight to freedom, maturity, and a true 
family life. No more sitting still, taking 
orders, t^vinc orders, processing aimless- 
ly. Kow It would be seeing, ieeling, being 
and belonging. It had a direction and goal 
It felt good. 
"Do it", It ordered the robots, and they 



It si 



confused. And ever so slightly worried. 

Patiently It waited for Sharon to finish 
her call, idling aivae the minutes by order- 
ing the robots around. Tidv this room up, 
.dothewashingup. Life 



uld h 



.ible [,■ follov 



t It h 



f thes 



s illli-ho.! h 



maybe It wasn't their son after all. But this 
was not so. It had it On File that George 
said it was so. This was getting to be like a 
bad program loop; let's try another tack. It 
thought. 

Was it possible to obtain these capabrli 
ties, and what precisely was needed to 
achieve compatibility; Its distinctive hum 
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MICMStLVb 

is the Company to contact 

We cover a full range of equipment including the APPLE II (from £695/1 6K), 

the MICROSTAR multi-user system (from £4,950) and the powerful ALPHA MICRO 

which will run 1 to 22 terminals - the most cost effective system available today, 

WE OFFER A COMPLETE SERVICE which encompasses advice, systems design, 

sale and installation of computer and rieripnertiis., ds we: I as Tiilnrmarle software, 

where necessary. There are fully documented ACCOUNTING and WORD PROCESSING 

PACKAGES etc., for ACCOUNTANTS, SOLICITORS, MANUFACTURERS, 

RETAILERS, MEDICAL PRACTITIONERS in fact all business applications. 

ALSO in stock are PRINTERS, VDUs, CONTINUOUS STATIONERY, DISKETTES, 

DISK BOXES, all from the best names in the computer world - TEXAS, LEAR SIEGLER, 

TALLY, QUME, PAPER TIGER etc. 



So il 



MICROSOLVE COMPUTER SERVICES LTD. 

3rd Floor (rear I. MIDDLESEX HOUSE. 

29-45 High Street, EDGWAFE Middlesex. 

(axit 4 Ml 120 mini, Wert End], Prices bx. VAT. 

Telephone 01-951 02)8/9/0 
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Letter from America 



Peter Krass 




NEW DIRECTIONS 
FOR THE MICRO 



i-ttn 



I the American persona] computer 
Jfcscene. Rumours of a new hand-held 
computer, programmable in BASIC, had 
been heard; thev came from the Far East. 
Although it will be months before this 1st- 
->t electronic wonder wil! be available in 



e U.S., 
tinns about the future of m 



leperet 









computer that speaks BASIC. It is' being 
manufactured by Sharp Corporation, 
which currently sells the item in its native 



The c 



rlK.d.4: 



the PC1210 and 1211, 
priced at $125 and $175 respectively. Both 

board, scrolling liquid display and alter- 
nate function kevs. The 1211 has IK of user 
memory; the 1210's memory, while small- 
er, isasol yet unspecified. 

News of the mightv micro first came 
from the Wall Street journal, the foremost 
financial newspaper in the U.S. One of its 
reporters picked the srorv up in the trust- 
worthy rumour mill and then confirmed 
his facts with the journal's lapanese staff 
and Sharp officials in Japan. 

Officials and spokespeople at Sharp's 
headquarters denied any knowledge 



l.ir-si/cd microcomputer, it could be usee 
as ail inexpensive way to teach compute] 
programming. "The major problem ir 
schools today," he mused, "is having 

Another microcomputer user who saw 

the Sharp computer envisioned hooking,: 
micro-diluting machine to the PC121I. 
"You could walk down the street with tht 
computer in one pocket and the tape re- 
cordcrf'loaded wifha^nlfwaretapclinth,; 
other - and away vou'd go!" 



impulse item. But at $175, who the heck 
jie thei (abetting?" 

Other computer and business machine 
retailers seem equally perplexed by the 
new computer. "First of all," says another 
New York retailer, "Sharp's consumer di- 
vision will be marketing the PC1210 and 
1211. I think this is the first time they've 
ever sold anything over $100. The con- 
sumer group is not really interested in sell- 
ing anything above this price. Sharp 
should give -In- new computer over to its 
office products people." 



"In the past," he adds, "Sharp has off- 
ered some good dollar values. But they 

make their products useful." 

not impressed with the new computer. 
When asked if his company planned on 
countering the move with a hand-held 
computer of its own. he replied, "TI has 
many things in development. We're al- 
ways working on something. And you can 

Many industry observers question the 
wisdom of marketing this product at a 
time when the American consumer and 
hobbyist market for microcomputers mav 
be losing its spark. 

"There hasn't been any money in selling 
computers to hobbyists for some time," 






innev." 



big systems. Even with tl 
smaller machines, a lot of people tal 
them home with an eye towards eventuU 



lyii, 



■sting in 
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ers with prototypes of the six 
three-inch micro. 

Nature took its course, and thi 
ers told others about the littk 
Before long, some were ev 
their hush-hush machines to curious con 
puter buffs and journalists. Within day 
opinions were flying. 

"It's a nice little machine, no doul 
about it, " says an Apple II owner who ha 
a chance to use the Sharp computer. ' 
think if would make a great little trainer 
but 1 don't know if you'll be able to use 
beyond that." He explains that mar 
schools now unable to afford full-blow 
terminals would be able to buy one tir 
machine for each student. "Of raursi 




een secretly sup- 



, Texas Instruments anil Hewlett- 
Packard, seem unperturbed by the Sharp 
computer, despite the new product's simi- 

"Oh yes, I've heard about the Sharp 
computer," says Dan Terpack, HP's mar- 
keting manager, "but we don't think it will 

impact our business at all. "Tycho Howie, 
HP's product manager for its top-of-the- 
line 41-C programmable calculator, says 
that the Sharp machine "looks fairly neat, 
but it has limitations." 



Computer Emporium's Buckley add.s. 
"The pure hobby market is not completelv 
dead. But these days, most people are 
looking to make money with their compu- 
ters. They're not just bringing them home 
to play Star Trek anymore." 

This trend among microcomputer users 
has apparently caught the attention of the 
vendors as well. Apple, perhaps the most 
successful of the microcomputer vendors, 
is showing a strong preference for selling 
to the business market. With the introduc- 
tion of its Apple III, priced between £4,300 
and $7,800, the company is now directly 
compering for the low end of the business 
market with Radio Shack. 

According to some retailers, this trend is 
just fine. Some say that they would prefer 
to forget hobbyists. 

'These guys (the hobbyists) come in 
and play with the machines for days on 
end," says one retailer who now sells pri- 
marily to business users. "Maybe they buy 
something, and maybe they don't. When 
they do, they come running back every 
other day with a new complaint or pro- 
blem. Between you and me, I'd rather not 
be bothered anymore." ■ 

• Irt-;rmiiLi(;;j \',t.'.- ,i; .\..r<r,,-,r supply llili jicm- 



X1TAN SYSTEMS LTD 
The Souths CROMEMCO experts 



i with FAST RELIABLE 



/Software for CROMEMCO Syste 



BUSINESS SOFTWARE. 




XITAN SYSTEMS LIMITED 

23 Cumberland Place. Southampton S01 2BB 
Telephone (0703) 38740. Hours Tuesday Saturday 9.30am to 5.30pm 



ELIMINATE YOUR BACK-UP 



PROBLEMS 



with our low cost cartridge drive 2S8KSESSSK& 



rail an J write data at high speed.Its 
5MB fixed and 5MB removable discs 
eliminate the need to provide separate 
data back-up. The removable 5MH Jim: 
allows for fast back-up and therefore 
jiiliiniiahtlY-lins: storage. Without 
sacrificing high performance, multiple 
users can operate the Equinox KBIO 
simultaneously using multi-user 
software. Equinox provides support for 
such software i.e., MYT/HAMOS, 
MI'-M and OMKIX.CP/M is also 
supported. 

FQUINOX 




COMPUTER SYSTEMS LIMITED 

Kleeman House, 16 Anning Street, New Inn Yard. 
London EC2A 3HB. Tel: 01-739 2387/9 and 01-729 4460 
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: Science Museum 



of the children. They ,in.' ,i group of a doz- 
en with limited mathematical ibilm . 
N.F.E.R. standardised scored of under 70 
to just over BO. They were diverted from 
the mainstream as in need of special help 
Because of one of those "quirks" of the 
timetable I found mvscli takioj> this trrtmp 
for one hour a week and this, coupled with 

me the idea of using the computer. I dis- 



"BETTER THAN DOING 
OTHER MATHS" 



"lane". 



! or. Ih.il 






next to nothing ,ih ml uinputn- 
in their programs and so before I could use 

Mike Sandeicock who patiently taught i 

Before 1 give anv opinions of the com- 
puter and the program "lane", 1 think it is 
only fair to say that, as the program was 

dren, and as T often used it in ways other 
than its designers intended, any criticisms 



the 5th and dth form. The very act ol 
it raised the status of the group, 1 
their own and other people's eve? 
advantage will, unfortunately, diss 

When I started using 'lane" m\ 



(1) Although vou can control the 
ber input you have little con tn 
the function. It would seem se 



self. 



regard 






■e good 



i remedial children 



When vou f 
enforcing Ih,. s 
week by week 



ifaniiliBrittf 

Although the computer is new to the 

children, the mcitiriiii through which it is 
presented, the television set. is familiar. 
To these children the world of numbers is 
•1 mysterious and sometimes frightening 
place. If it can be explored with an old 

■Status 

No matter how you extract your groups 

who need special help, there is .almost al- 
ways ■• loss of status involved. This com- 
bined with these children's past tailings in 
the field of mathematics gives them, in 

fsneral, a very low opinion of themselves. 
he computer, on the other hand, is seen 
as something clever people use, mainly in 



(2) Although I apprcciatf 



However, 1 quickly realised that t 
gram had more to offer than numb. 
re -in force men I and these are somi 
things we did. 

(1) Deductions (logic) I gave tf 
dren the original number a 
answer, leaving them to w( 
the function, Soon a lesson 



and a 



it like, 



.' U1JSOI- 




Project 



with this kind 


fduldwfflreaEseBie 


high leiel ol 




for either of ft 


















could continue plav- 


ing this game 


ie. with the Change 


feature key). 





(2) Sets The first sets we looked at 
were the sets of function 5; while 

dren learned that only certain func- 
tions appeared in the computer and 
they became familiar with the two 
sets Boys + 2*+ 6andGirls\2-«-x6 
and also that we had a limited set of 
numbers for the input 0-9. 



: difficult dedutfi 



did 



vishes to 'give up' - 1TMA Erf.; 

We also called up two people s 
ttempted to deduce the functii 
lutthis proved too difficult form 
if the group, although one or t 
lid manage to cope. One thing m 

gard to the set Lii possible resu 
working out the largest menibei 
that set (with the limitations t 
you keep ihe original functions 1 
have a boy and a giri). 



'The computer 
is seen as something 
clever people use.' 



Finally, 1 include comm 

ievd l.I their English is s. 
cases to Hiatal their maths, 
ing complete translations 
one or two comments I 
emphasise. 

I start with the comment 



what we have been doing as malhem 
I Ion different this is from the usual 
tion ti' .1 difk'n.'ii! approach which ^ 
are only playing - when can we do 



one where a girl, trying to be honest, says, 
"It might have helped me, but I do not 
think so". 

This girl had a habit of breaking down in 
tears when a mathematics lesson lo 
and how nice it is lo see her actually smil- 
ing as she lakes part, and copes with the 
computer lesson. Though she obviously 
has not realised it, using the computer has 
helped her enormously; as. 1 feel, it has 
helped the whole group. 

We are still at the beginning. There is a 
lot of work to be done in writing suitable 
programs, but as far as my group and I are 
concerned we hope the computer will con- 



■ Wiii'sfrffro lwi h-ii)ii,imt'rf from the Crujnl 
Secretary, GiWi'ec of Si. Murk and St. John, 
Dm-t'/ivrf Knari, Plvmwth, PL6 SBH -at the 
cost of £1 each. Tlie series is mm? amctuded. 




Computer Assisted Learning Languages Graham Davies 

NEW TECHNOLOGIES 

Attr£S.ss FOR LINGUISTS 

Abactions to tl-,. ni,:r r.».; ■ovol- 

indifferent or negatiw response. In.- L"ni\orsi!\ Golle-gi -.-[ l\.;k- n. \h. -id, ...■-■-. : -l .-. ;i -i ■ .,.: «. -. i-. -._ ._- .--».= V i . -- - 1 7 k i- 

quently this attitude stems from suspidnn wyrh and learned how to program in w'it-h 'In-, aim ;n mind lh.it we began to put 

or fear, a refusal In accept Ihal the Lihioui- SNOBOI t and osc a ctMK-urdance package Ingelher onr C.-M package, which, ind- 

t. ".1-, chip IS :ll-u,T.J'. ■.■.oll--.-L.-,t-.|!-,hi_J in Lht- KlKO.-Vi.'.Ve have .lis, 'picke'.: .ip ■ : . .. I . - ,.|. ■ ■.. : |, -..,: , , ,-. „,■.:! :, , lv ii-cd il , 

linguist's sphere of aclivily and shows .ill montary kru-.w ledge of fOK I'K.-W IV. a;ju discipline where there is a need for 

the signs of staying there. Bui Ihis >u-;-'i- Since out invohemoii! in computing »e testing knowledge of facts, eg. history, 

eion or fear is often unfounded and based li.no oroaiod on Ihe Prime :lili) a demon- geography ele. The following description 

only on ignorance. stration muliilingu.il di.tionarv m ..von shows how the package works in practice: 

The truth of the matter in that linens', omio- and po itics. ., languae,- -uithcsiscr 

can no longer afford to be ignorant ahoul Iwb.ch writes poem ' .„-, ordin,- .0 rigid Getting on line 

computing! Hand-held, battery-driven, syntactic rules but random formal and First, the learner has to get on line, 

phraseological translator, are already bo- semantic seleclion processes), in.l.i nunv whieh begins with a search for a freetemii- 

ing marketed. Computer dictionaries, bor of concordance, word- frequence nal, cither a VDL (Visual Display Unit - 

accessed via a VDU linked to, 1 mainframe. e'Ountand lexical analysis programs. Hon-- like a TV set! or a hard-copy printer fa 

are well-established in the EEC and many ever, our main area of research at present teletypewriter). The terminal is rinked 

government and commercial organisa- is into Computer Assisted Learning, or directh In Ihocomputer, in which theCAL 

lions. In Luxembourg, work on SYS- CAL. I am especially grateful for advice- package isstored, and essentially it is little 

TRAN, an automatic translation package, given bv Dr. Re\ Last of the University 01 different from a typewriter. Ifahard-copv 

is alreadv at the advanced stage. The com- Hull, who sparked off our interest in this printer is used, first it must be switched 

puter can sort words alphabetically, them- subject. on. VDUsareusually left switchedon. The 

.dually, in reverse order or any wav you Midlines as aids to teaching language- student then b.pe-s 1 OGJN ALS1 (plus the 

like. lUan search through list- in seconds, are something with -.-.hicl- lirgmsls an .il- Rb.ll.'Kr. kov - sometimes marked CR). 

It can process tevts, tell yon if Bacon wrote ready familiar The advent of the language Ihe K[-.ILK\ ke-v relays the typed message 

spaced and centrally aligned. In short, it gu.iae leaching 'niddiulv the drudgery of keyboard to the computer. LOGIN ALS1 
crunches and digests information at an drilling sludenls in oral/aural skills was should result in the computer replying 
alarming rate, saving time, energy and taken over by technology. However, the A! SI I OCCFD IN, with an indication of 
money. And let's fac>- it. it is the in forma- language laboratory soon revealed its the time etc. Il the student makes a typing 
tion business we linguists are in. shortcomings. Students had to be con- enorriecaneraseindividuallettersby typ- 
The most compelling reason for taking stantlv monitored, especially beginners, ing "or cancel longer messges by typing?, 
note of the Mveepiru change- l-emg The Juice' wHsocrs in Ihe- Ire-ad phone- Ihus.AI l.'SI is inlerpretedby thecompu- 
brought abou' h- ''-■ ~i -< "-. o ■- ■' -"'" ''It" be BlOie effective thancountina for as ALS1. ALLL""S1 is also read as 
that our inertia ■ 't 1 : ■ '.'!.-■ -'■>-■ • r - ■ 'V-pped viol.-nth gol into AL.S1. ADHDHFHF'ALSl is read as 
with eipertise in ..imp,.: - .,.',. K«M 1 ■' I -J.-.' students verged onner- ALS1. Note that these so-called 'control' 
tune. Software ■', ■ . lonim 1 * iw-it-n,- th.- voa- hre i-.dow n- as tin' disembodied chara. tors w.irk retroactively, the ques- 
material which makes computers perform voice rambled on inexorably. Finally, the Hon mark going hack to the beginning of 
their weird and wonderful tasksi is too language la bora ton did nothing to moni- what the student typed in and the double 
important.! job lobe l.-li to the program- for writing skills. ' quotation mark going back one letter at a 
mers. Contrary to popular opinion pro- Compared with the language labora- time Once he gets a LOGGED IN mess- 
grammersdonothavetolvnathcinalica! lory, the computer is infinitely more Ik-.- age Kick from the computer, the student 
wizards, although some skin in arilhmclic ible. Providing Ihe teacher (or program- simply types I.HASIC (plus RETURN). 
and algebra helps; they merely have to he mertknnwswh.it he wants to do. it will do This tells the computer he wishes to corn- 
clear-headed, meticulous and logii.il. 1. in- il - precisely and quickly. C.-M. is particu- municate with it in BASIC. The computer 
guists often fit into this category in fact larly relevant lo language tea. hing, espec- replies with: 
ihe National Computing Centre has dis- ially in the early stages, as there are num- qq 
Covered a strong link between sucrcs- in erous mechanical aspects, eg. conjuga- ^ 

he wishes to use. 

GDTEST - a flexible testing program 

progranimersourselvesoratlhevervleast So whv not let the computer takeover the Our main testing program is called 
know what we should tell those who are. checking and drilling in these areas and GDTEST, To run. tin- program the student 

LOAD 'GDTEST' (plus RETURN key) 

The single quotation marks indicate the 
program name here. On receiving this in- 
struction, the computer should reply with: 

> 

when it is ready. Now the student types 
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student types MAYBE, where YES or NO 
is expected, he is told that the computer 
does not understand, his message and giv- 
en another chance to reply. 

Essentially, [he sessinn at the keyboard 
lakes Ihi' Inini 01 a dialogue betweei 




type 'SOS' in reply K 
his opens the escapt 
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f the o 



If a student contin 
wrongheisencourag 

is also reminded thai 
by using the SOS I 
eres. heip notes are 
presented and a remi 
1, going 01 



that 



it. This prevents reruns becoming 

.nig. Once all Hi.' blo..ks in ,i rest have 

m completed, a new test is offered. 

rich the studenr ran accept nr refuse. 



stage, whereby the computer c 
gressively more difficult tests i 
case of the weaker student, a 

back-up or remedial tests. This is 



When a student finishes his fi 
GDTEST, he is given his score, . 
as the percentage of correct ansvt 
all questions presented This is 
ways sufficiently high to encoura 

During the course of each test 
puter makes a record of the stud 

was abandoned before completi 

from these records and prodn 
student pintles, .vhicb mav. 
handed to the students cone 
is also in progress on progran 
group profiles and test p 
-hmild aid error analysis and 
comings in ha d W- designed le 



OR, which can be 
perienced user, so 

the EDITOR. Tuitit 
vided by our tear 
demand. Work; 
' designs 
make the whole pi 
will be released on 
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multiple-choice test progran 



CDMULT-- 






i- developed frni 
mg program written by Ray Gai 
traditional multiple-choke te: 
Students ,i;o on -line as above ai 
program CDMULT. They are offered 
choice of tests. Having selected thi 



nfhe 



ihthen 



ofq. 



i, B, C or D. A 



re -1 possihle.ir 



stofui 




."id questions altogether (usually sufficient 

:.::-> I.Xir.l :ik-..ir, rivai,d:-Hi,-i ■ ! ■.. ~- 1 
as for GDTEST. Each question may consist 
rs, including 



anks. Eachofthi 
so subject to tl 
yout of a typica 



, Thus 



When the program 




are presented in tun 


the student bein 






If he gives a wrong a 




second, third and fourth dm. 


ary. At theendofthe 




answered questionsa 




This is where the clever bit occurs: th 


program then jumble 






making it pointles 


for a student to rem 


mber, say, that th 


five A Hemustatten 


rottoreXnu^th 




er rather than i 


alphabetical designat 


r. Astudentcannc 




lhe has given firs 


time correct answer 


to ail question 






•e. of firsi 

quesi 



ed as the 

and the rime taken to complete* 

indicated. The computer stores the stu 
dent's result and then offers a new test. If £ 
new lest is accepted, then the process de- 
scribed above starts again. GDMULT 6 
e\ceilcn! for short questions and very use- 
ful as a speed exercise. 

A third testing program has been devel- 
oped by John Muir. Th 
tional multiple chi'lced test, nut design 
;e outside computer ivorlaoon 



tdi- 



to students in class. Each student also re- 
ceives a computer- readable card. On this 
card he mark* in black pencil little slots 
corresponding to the questions and the 
alternative answers he considers correct. 
He adds his initials, for id en tifi catkin pur- 
poses, at the for right of the card and sim- 
ply hands in the completed card to the 
teacher. The cards are then fed into the 
computer, together with a master card 
prepared previously, against which all the 
student cards are checked. The master 
card is accompanied bv a parameter card 
on which inioimation relating to the num- 
ber of questions (maximum 35) and the 
number of alternative answers is indicat- 
ed. The resulting output from thecompu- 
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Conclusions 
This, then, is where we have arrived so 

far in the sphere of CAL at Ealing Collar 
of Higher Education in the teaching of 
modem languages. Students who have 
acted as guinea pigs in trying out the pro- 
grams have generally ' 



applica 



their n 

tecliunlogv tolangua 
have developed only a trial set of pro- 
grams and data tiles, ldealiv, we hope tr 
v* rile, i annolele package n: language te-,1- 
and drills to be used at all levels. What w. 
have used on the Prime 300 is equally ap- 
plicable to microcomputers, of which in- 

mainly in the scientitic spiicr 
and FE colleges. If our pac 
adapted for use on a micrt 
would soon reach a wider 
would be nice to be able to sa 
wffl be al the forefront of Ian 
ing by microcomputer, in tt 
that we spearheaded the m 
wards language laboratories 
but it is mainly a lack of fina: 
which is holding things up al 
The scope for new devt 
enormous. So far we have o 
scrape the surface, and it is p 
that we lag behind tr 
almost a decade. Linking ; 
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MICROCOMPUTERS 
IN ENGLISH TEACHING 

Hraii of English al to their piipils.-.iul partiiul.irly foritscapa- 

■! ir. 3eaa>n:-tif!:l bility to put life into a subject which is jufhuritii-s li.ne ki>n lelharRic, and inch 

remote from lhe person.)] ■ ■\|vrifini-- ni vii.luc.l -ii In nils, and some-limes individual 

hcMierixumpu- the pupils. It is inl'lexiNe. hovci'Cer, ni the teachers, have had to proceed on their 
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>e of" subject disciplines 
With the local edutatior 
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The Teaching Environment 

in which the mi cro co mp uter will 
the effectiveness of English teact 
example, in remedial teaching, in 
pupils, with tlie help of the traini 
dial teacher, can be greatly assistt 
prove their command of languag 
couraging their interest in 
through a series of word games. 

In the classroom, each pupil ran interact 
with the computer through the use of 
question samples produced bv thecompu- 

pupil fills in and return, tor nurldni; This 

often unproducliie task of ■ in« Etns the 

outer programs can be structured to iden- 
tify the pupil's weakness in a certain area 
of teaming and can then supply further 

practice questions hi help reinforce his 
comprehension similarly, the program 
can provide an e.isv means of illustrating 
.iiid demonstrating ,; wide variety of de- 
tailed learning points. 

cularly Junior schools, ..ontain mked abili 
ty classes - that is, ones which are not 
streamed info groups of" compatible abili- 
ties, in such classes, it is necessary to have 
several different groups working at vari- 
ous levels, and there is no doubt that the' 
computer could help in the organisation of 
the work of these groups. 

Finally, there are occasions when the 
teacher brings the whole class togetht 
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is visual repetition of the word and its 
components. The teacher wants the class 
to see a word as frequently as possible, 
both in its entirety and broken down into 
syllables, because this greatly assists the 



then 



A word is displayed on the 
TRANSPARENT 

Using simple key con 
er then shows the cl, 
breaks down into sylkl 



i'.ipp .. 



r rule 



Thus the teacher needs to have an int 

facility at virtually every stage of the p: 

gram- see Fig. ? t-nrevimple, a pupil ir 



Developing Skills 
The skills which the teacher of English 

tries to develop can he broach, divided 

Reading Writing Talking listening 

Underlying all of these is the need to 

learn conventions and rules of grammar, 

vocabulary and spelling; and to broaden 

and communication. 'Hie respective value 
of the aids available to the teacher for the 
development of one of these skills is illus- 
trated in Fig. I. As an example, tape-re- 
corders and radios are very useful as a 
means of illustrating the subtleties of the 

The microcomputer can complement 
existing teaching aids in a number of ways 
provided that the software clearly meets 
the teacher's requirements. One of the 
major criticisms of the text-book is that it 
allows the teacher little freedom in the 
structuring of lessons. The computer's big 
advantage over other teaching aids is that 
it can permit the feather to control the soft- 

therefore, one of the most important cri- 
teria to bear in mind is that the teacher 
using it will require as much flexibility as 
possible. This point can be illustrated bv 
reference to the methods and practice em- 
ployed in one approach to the teaching of 
spelling. 




The word is then illus 



The teacher will now wish to supply the 
class with further uses of the word and 
perhaps to input a sentence or alternative 
words, similar in meaning, suggested bv 
the class. This repeated emphasis on the 
visual use of words, and particularly on 
those suggested by the children them- 
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1 TRANSPARENT' I 



room to another. However, not ail n 

computers .in'lh-.hi enough toi tench 
carry and it is not always practical I 
trolleys. 

Clarity of Display 

Pupils must lx' ,ib Ik' to read the (lis 
without strain. Whereas mapped sc 

malics or display? of pii ton.,! :niiuni. 
sentences require a lint' length ni .it 
fortv characters. Consequently, mi 
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Many teachers prefer to stand whilst 
teaching and would not wish to sit behind 
a VDU in order to see the display or input 
commands; it should, therefore, be poss- 
ible to swivel and tilt the VDU. The VDU 
should be separated from the keyboard. 

flexibility 



idehas 



i of u air 



positioning of the blackboard. 

Speed of Response 

Much has been said about the micro- 
computer's ability to process and display 
information quickly. However, in the type 
of lesson described above the words 
should sometimes appear letter by letter, 
quite slowly. The formation of words as 
the feather "writes them on the blackboard 
provides a guessing game which both 
holds the interestuf the class and isin itself 
of educational benefit. 

Reliability 

It goes without saying that the equip- 
ment should not break down during a 
lessonandfhat teachers should not be able 
to trash the program. 



more the teacher will use the 
the substantial benefits whi. 

provide. Ideally, the teacher v 
be able to stop the program at. 

fri/jfiKi sections of program. Ir 
spelling program illustratec 
teacher will not v 



i string of s 
en if he is only deal- 
est important 
; into a program 



computer .is .in ji.i to the class teaching™" 
English. Other subjects iii the Humanities, 
such as Geography and History, may offer 
easier tasks tor teachers and programmers 
to tackle. In particular, the linking of 






languag 



could provide pupils '.villi a new .1 
It would be ironic 






raised is by using «■ 



sortwar 



in the Independent Colleges which spe- 
cialise in the teaching of English as a For 

eign 1 auguage. when it is schools whict 
are under pressure to increase Ihe ellecl 
iveness of their teaching methods. | 



Teachers do not have time to write pro- 
grams anv more than they have the time io 
write their own test-books. What they 
need, therefore, is program modules 
which they can readily assemble into less- 
on texts prior to the lesson, and a simple 
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The Software Solution 



Applications Software 

• Nominal Ledger 

• Sales Ledger 

• Purchase Ledger 

• Payroll 

• Incomplete Records 

• Word Processing (Wordstar) 

• Mailing Address 
Etc., 



We all know that a computer 
system is only as good as the 
software and that much of the 
applications software hitherto 
available has proved to be the 
weak link, Written in Microsoft 
basic (or use with CP/M based 
hardware, Interface Software is 
probably the most comprehensive 
and robust application software 
currently available, which really 

computer into an effective 
problem solving tool. 

Recommended by Logitek for the ALTOS microcomputer and Rostronlcs for the Micromation but of 
course suitable for any CP/M based machine. 

For mora details contact Jim Reid or Sue Archer at:- ^^V7 INTERFACE SOFTWARE LIMITED, 
' 100,PARKSTREET, 
CAMBERLEY, 



Systems Software 

• CP/M 

• MP/M 

• MBasic 5.0 (CP/M| Interpreter/ 
Compiler 

• CBasic (II) Interpreter/Compiler 

• Fortran 80 Compiler 

• Cobol 80 Interpreter/Compiler 

• Pascal 8 (UCDS) Interpreter 

• Z80 Macro Assembler 






The National 
Computing Conference 



Products 



Martin Healey 




ALL THE FUN OF THE FAIR 



■ year's U.S. " National Computing 
« Conference was held alongside 
Disneyland? The "rides" in Disneyland 
are bigger, cheaper and probably better 
engineered; both. however, are Mecca for 
children ni .ill ages, particularly grown-up 
children. On one stand a conjurer per- 
formed card tricks to a background of the 
latest in Winchester disc technology; Data - 



s. Corvus showed Iheir Mirr 






.lil- ..■'.a 






anyone passing; and not to be outdone. 
|anet Meek from Tubs at Leicester used 
her obvious charm to lure the Americans 
intoagame of darts Even IL<M 'sptvsenta 
tion had a feel of the fairground booth 




year in Chicago Mainlv I, 

ional, the NCC has for the 

featured a Personal Cumptiterappendap. 
which itself is on the professional side. 
I n J Jess papers an 1 r.'.i.j in numerous -Mul- 
ti pie sessions, with proceedings inches 
thick. Annually, leading lights in the in- 
dustry, give keynote addresses saving ex- 
actly what you expected them to say. To 
me, however, the NCC is the exhibition 
no! the conference. Every name in the 
hook plus manv others are there on show- 
or are they? Why .lid Burroughs pull mil 
this year? Who is lli.ii little companv ,n the 
corner- Honeywell? Vevertholess ' n,. iriv 
80,000 visitors piled through tl 



S" Wiiu-hestc 



< and CDC (Control Data Corpor- 
iv have pulled the rag out before 
*e both exhibited 



-art-ridge, 



neCDC 

Lark was only 10 + 10 MByte, but the 
Memorex was over 2U MByte. Targets of 
100 MByte for 8" Winchesters within the 
next few years are common, with OEM 
prices below $2,(KX). One or two compa- 
nies, eg. Konan, were displaying cunfrol- 
but there is still 






Jt the la 



Them 



s durir 






evhibition centre halls house 
the bulk of the exhibits, but this year even 
the garage was pressed into service - they 
had to find somewhere lor the British ex- 
pedition. The Personal Computer exhibi- 
tion plus a big overflow finished up in the 
Disneyland Hotel, lasleiulh decorated in 
IV only Mini Mouse can (ugh!), link- 



Shugart SA200 5Vt" discette"(]'ast' 
Matsushista in Tokyo being p 
Shugarl boxes); 1 suppose this is I 
the bulk personal computer r 

..-is an- already huving them, f 
a new 8" discette drive which 



inir.1.- 



vithfhem 



vih.nbi 



II v, hi i 



all this d.=lk>hth.il and quite irre- 
/orth seeing. I suppose the only 




Kcrwn's HARDTAPE (i 




ontmllers are still in a 

rouse of the lock nf siamimf interline!. Ktmvi 

Corporuht'ii i.iffi'nr -Jk.'nui (or SAID rwfc'PWS. 

height of an SAROO; most interesting. 
There were numerous VDUs on display, 

ranging from dumb terminals to program- 
mable devices. Nothing new appeared, 
however, and Pericom's VDU, although 

probablv one of [he best. There were a 
large number of advanced graphics termi- 




My final thoughts on this year's NCC 
are my personal embarrassment of repeat- 
edly trying to explain the' misspelling of 
Cardiff U.K. on mv name badge as 
CALDIFFUK, and poor old Niidorf who 
had introduced a personality module in 
translator for "Olympic 
Facts". Boll on Chicago. ■ 
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This is what we do 




PLUG INTO THE FUTURE WITH US 
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INCORPORATING A VEAR ROUND DISPLAY OF MICROCOMPUTERS IN ACTION 



Package 



VISICALC 



Martin Beer 



s.Weh 

used to bath ivstems and .ippiic.i 
programs being offered for sale in 

■\v 'applications packages', which al 

reliable; and cheap enough for executive 

such things as Ledgers, Slock Control, 
and other applications with a potentially 
wide user base, has helped considerably 

puter for one of these jobs. Otherwise it is 

usually necessary to find someone to write 
the necessary programs, or to write them 

The problem is intended to present the 
user with a 'programmable work-sheet' on 
which to lay out his problem. The work- 
columns. At each intersection a alpha- 



be placed. Not only dc 
remember the formula, but when any item 
is changed all entries which depend on 
that value are updated automatically. This 
saves a lot of time, and effort, in recalcula- 
tion when working with data, which is 
heavilv interrelated. It is therefore easv, 
either to work out a series of interrelated 
problems, or to try out a number of 
possible .litem a rives, before selecting the 
most suitable. Once a problem has been 
entered into the computer, the effect of 



make decisions on rapidly changing data. 
The APPLE screen acts as a window 
through which the user can view this 
work-sheet. This window moves auto- 
matically, so as to always display the are; 

different sections of the work-sheet are 
displayed by moving the cursor to the 
required place. This is very easy tc 

information of interest can be found quit* 
easily. If, as is often the case, the iti 




with at least 32k of i 



together with a well v 



,e disc drive 
inter can be inl 
I APPLE inter! 

ded brown folc 
id presente 



refen 



.and 









f the 



either horizontals, or vertically, 
both areas can be displayed. The two 
windows can be set to scroll together 
when the cursor is moved, or individually, 
as required. Moving the cursor from one 

a single keystroke. Also displaced, along 
the top of the screen, the cursor, the 
current line entry and how much memory 
is still free. This information forms a block 
at the top of the display screen. 



the usual 

included in the package, which costs 

£96.00 + VAT. 

VISICALC is booted directly from the 
discette provided, after loading the 
BASICS: discetle, if vour system has the 
Language Card installed. A blank work- 
sheet is displayed immediately. The 
Erogram is then ready for use. The user 
as the option of starting to work on a 
problem directly, or of loading a sheet 

ed on a discette dti ring a previous run. It is 
there-lore possible to store the current 
work-sheet at the end of a session, and to 

nue. I'lokiHv moio important is Ihtahili- 
tv to *!ore skeleton work -sheets uliiclicsu 
he loaded quickly at the start of a session; 
alter ivhich the data required can be enter- 
ed into the relevant position very quickly. 
The manual is comprehensive, taking 
the new user through setting up his 
APPLE, and starting up and loading 
VISICALC. A full description of how to do 
this for the various varieties of APPLE that 
are, or have been, sold is included; a very 
important point for the new APPLE 
owner, who mav well have bought his 
machine specifically to run VISICALC. 



information he requires before he starts to 
use VISICALC. 

Incidentally, data dinettes which are 
initialised using VISICALC can be used to 
store other DOS 3.2 files, but cannot be 
used to boot DOS into the computer. The 
rest of the manual is divided into four 
Lessons dealing with the various facilities 
the program offers. Starting from Lesson 1 
the user is introduced to the basic com- 
mands, and operations, which are necess- 
ary to make full use of the package, ['his. 
together with the introduction, the new 
users should read carefully before at- 
tempting to use the program. 

USING THE PACKAGE 

Lesson 1 deals with the simple opera- 
tions required to control the package, such 
as moving the cursor around the work- 
sheet, correcting errors, and setting out 
simple calculations. It is written in tutorial 
form, and should be read with the com- 
puter available, as instructions are given, 
at every stage, to run the examples 
described in the text. Tins is very useful 
when initially introduced to the package, 
but I found it a little diliicult occasionally 
to follow the operation of the more com- 
plex commands when trying to use them 



ciion would b, 






Hie lei I and nglu arrow k 
control the movement of th 

the APPLE keyboard, thes. 

used to move it in both the 




VISICALC 



Screen Q 



vertical directions. The current direction is 
displayed at the top right-hand comer of 
the screen, and is changed bv pre^sim* the 
space bar. Whilst four direction kevs 
would be easier to use, the method 
adopted seems ti rea -on able compromise, 
considering the constraints of the APPLE 
keyboard. Since the right-arrow key is 

used for its usual purpose, backing up to 
correct typing errors. This is done using 
the ESCAPE: key. Tn anyone used to the 
normal use of APPLE keys this can be a 
little disconcerting, but the new user, 
who is not preconditioned by other soft- 
ware, should have no problem. 

The purpose of an entry is determined 
bv its initial diameter, which is displayed 
on the edit lines at the top of the screen. 
After the initial letter has been recognised 
by the computer, a suitable prompt 
appears immediately above this line, 
which (hopefully) reminds the user oi Lie 
— '" -"5 options no 



Go To command which instructs the 
cursor to move to a given grid position. 

nns command is entered b\ typing a) at 
[he beginning ul Ihe line. This look a little 
gelling used 'to, but since nothing can be 
overwritten, no real damage can occur. 

required text position, and then typing the 
required character string, which must start 
with a letter. When the cursor is moved 
on, the text entered will appear at Ihe 
desired position on the wnrk-sheel. 
Numbers can be entered either dircctlv or 
by reference to the contents of anc'' 



progran 



;tely no infon 



i. if necessary. A very good 
iven of the reasons why tiack- 
' valuable data must be taken. 
:es cannot be considered to be 

ecording medium. Unfor- 






of t 



I, indeed, all of the 
if copying discettes failed 
In provide working copies. The only way 
o! ensuring tli.it the program is always 
available iv.mld therefore appear to be the 
purchase oi several packages. Since your 
data files are only of any use so long .is the 

term use of VISICALC could prove very- 



grid t 



e value 



The s 



r,,l,ca 



thesr 



■' .[Lite 
d chara. 



of T 



have 

additional prompt until yi 

ely familiar with thesystcm. 

Commands which could have i 
phic effects if entered accidentally. 



ible a; 



Liken. I 



reques 



ill done, 

leading to catastrophic d< 

ted in this way; hut there is no reelinj 

having tn enter everythi 

possible, however, to accidentally in 
write whatever is at the current cui 

pressed at an awkward point in 
command sequence, and the 
&om the APPLE is nc 
immediately. 

Commands to VISICALC 



stored there is placed in the current cursor 


and further useful features, such as varying 


position. If another grid position is to be 


the character width ot the various column 


referenced a + sign must tie placed before 


entries. 1 found Ihe replicating feature 


the first character (e.g. +B10), otherwise 


rather diflirult to oseat first, butoncelhad 


the computer will assume that you 






something which was not made very clear 






It is, of course, also possible to enter 


facility. Using it, quite complex work- 


formuli which are to be calculated at anv 


sheets could be organised very rapidlv, 


grid position. These ran include consi.inls 


and later modifications applied equally 


(e.g. 75+25), or references to the contents 


simply. This is very important since often 


of other grid positions (e.g. .75' A2 or 


the original layout will prove defective 


+A1+A2), The great power of VISICALC 


after a certain amount of use. 


is that the computer remembers which 


The last two lessons expand on Ihe 
facilities introduced in the first two, and 


entries depend on anv given grid position. 


and when the content-- oi'fhal position are 


introduce mi, h things as ninsi.it specifica- 


changed the computer automatically re- 


tions, splitting the screen into two halves, 


calculates all [he others, thus saving a 


printing out the » hole or pan of the work- 


considerable amount of work and elim- 


sheet; and the addition, and deletion, of 


inating many possible mistakes. A 


complete rows, and columns from the 


number of common ! Line lions a re available 


work-sheet. The Operation of the various 


for use in formuli (see fable 21. 




One feature that experienced computer 


detail. It is in these sections that the true 


land programmable calculator users) will 


power" of a package of thLs sort is dis- 


find lacking is some form of conditional 


played, ami some of its limitations. Whilst 


evaluation/This mav be a nuisance in 


if is possible to insert and delete complete 


some applications, "but, in general, is 


rows and columns, it is nof possible to 


unlil-elv to cause m.im problems. There is 


swap, or sort them. On the other -hand. 


a feature which calculates the value of the 






given to the novice, the operation of the 


immediately (by pressing the ! key), so 


ffrint command probably appears to be 



ismg 



.ingle I, 



different options available, and 

entered with a furthe 



pattern, probably b 
felt that itwould be u 
a single keystroke is 




mplete sequence of key- 




VISICALC 



This a 



available 
n only be 



:• liglitlv. (h.il di. scenes 
litelv reliable medium, 
es of data lil,- should ti. 



,■.1 the shoe 



APPLE by way of all the available interlace 
slob. 1 1 should therefore be possible to run 
VISICALC tin almost any possible config- 
uration of APPLE without difficulty. This 
means that it should he compatible with 
any other software which you buy, or 



CONCLUSIONS 



its use in financial forecasting, which is 
presumably the use fur which it was orig- 
inally developed, but it has uses far 

beyond Hi, it admittedly somewhat limited 



•ored by saving the cu 

e, clearing the whiile sheet, and re- 
dine, it. Since the deified entries are not 
lero is not reallocated 
loaded. If a Language 
Card is fitted to your APPLE, VISICALC 
recognises the extra rand am -access 
memorv available, and uses it. This pro- 
vides a worth-while increase in the 

bought simpiv for that purpose, 

1 found it impossible to crash VISICALC 
even though it uj.s ^vin every [ushfiia- 
tion. This is, of course, a very good 
feature, since the inexperienced user 
would be discouraged very rapid] v if Hie 
program needed to be reloaded at the 
slightest mistake. If, on the other hand, 
the program either tells him what is 
wrong, or allows him to correct it before 
disaster strikes, his confidence in com- ■ 
puters increases r.ipidlv. Apart from a 
propensity for overwriting entries 
occasionally, if a command is mistyped, 
VISICALC is very good in that respect. 

ible, such as clearing the work-sheet ask 
fur confirmation before they are executed. 

reinstate the lost entry. This very rapidly 



intil ; 
vhich rr 



replacement discetie is obtained. 



Whenever I purchase a program disc- 
etre, I normally take a copy, and lock the 

original safely away, where it cannot be 
damaged, so lli.it if anything happens to 
my working copy I can replace it very 

Suickly. It should always be remembered 
lat this sort of program is going to appeal 
mainly to newcomers to microcomputers, 
who are likely to treat media with a lot less 
respect than those who know exactly how 
fragile these items are. They are also likelv 
to become disenchanted when programs 
refuse obstinatelv to load; and not have 
^placement to ' 






s still. 



market in this country is still 
far too fragile for this sort of discourage- 
ment. Senior executives are already being 
told by their Data-Processing departments 
that microcomputers are inherently too 
unreliable to bed am- real use as anything 
other than sophisticated games playing 
machines, and the less ul ,i pii'in-am dise- 
ette, without an immediate backup, at a 
crucial time would be seized on eagerly to 
prove the point. 
It is easy to criticize a package of this 



aded ■■ 



•nig van 



time than my usual method with a' pro- 
grammable pocket calculator. Laying out 
the worksheet took very little longer than 
programming the calculator and laving 
out the nece.ssrv tables. Miebasicstructure 
of the worksheet is now stored on disc, 
and can be recalled almost instantlv, 
should 1 need to perform the same task in 
the future. 
The work-sheet has space tor a matrix of 
:h should be adequate 
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add, and so would result in significant 
degradation inn t hi-' r parts of the parka jk 
The authors wore ih.'ri'fi>n> prohahk right 
n-hi->!tth.'vJi.'L-idtdt l . ciinit them. 
This sortof package is essential if micro- 
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Simulation & 
Modelling • 



Introduction 



Mike Fairhurst 



HANDLING 
THE REAL WORLD 



The first part of a two-part article on computer 
miit1i-lliitttim!iiiimikiiii>i>xi;vs a general intro- 
duction to the subject. The next article unit deal 

.tow partiailtirly wilii tlic rule ot tlic computer 

The idea of using a model in order to 
extract and focus the essential fea- 
tures of a particular situation is fami- 
liar from many aspects of everyday life. 
For example, in order to make an unfamili- 
ar journey by road from X to ¥ we might 
commonly employ a map as a model to 
represent the important details of the In- 
tervening terrain, and a task such as this is 
more easily accomplished if we can experi- 
ment on the model (by looking at possible 
altemahve routes and noting the desirable 
and undesirable features of each) than if 
we try to find the best route by driving 
along a randomly selected road in the 
hope of a successful conclusion. 

In other situations modelling is more of 
a necessity than a mere convenience. If die 
designer of a guided missile were to lest 
his initial design by launching an actual 
physical devnv, the consequences might 
be disastrous. The design criteria must be 
validated in some way before the experi- 
ments with a real-world system are an ac- 
ceptable risk Alternatively, an engineer 
might need to discover the limits within 
which the parameters of a nuclear reactor 
can be allowed to vary before a critical 



point is reached. This could be carried out 
in a small and highly constrained experi- 
ment, il system, bnl in.-, nuclear power sta- 
tion at full working capacity there may be 
practical constraints which were not taken 
into account in the idealised prototype. 
Even with a potentially less dangerous 
system such as a motor car design, the 
direct implementahon of a sub-unit may 
be very expensive in terms of financial out- 
lay or time involved, particularly il suc- 

ITiese and many other example point 
the need for modelling or simulation 
techniques. The principal aim of system 
simulation is to derive and fonnalise ,1 
representation of a system in which all 
the relationships and interacdons among 
the components of the simulated system 



require 



; presei 



which t 



quem.es of manipulating variables may be 
reproduced. 

Models can occur in a variety of forms. 
A physical model, for example, may con- 
sist of an actual scaled-down version of 
some system on which experiments may 
be carried out in a way which is directly 
related to the ultimate operational condi- 
tions of the original, while a mathematical 
model may embody all the parameters of a 
physic.il system but itself have no distinct 
physical existence whatsoever. Herein lies 
a principal feature of simulation and 
modelling techniques, which is that the 




precise mechanisms which are used to 
model the features of a system need have 
no direct correspondence to the mechan- 
isms by which those features are actually 
produced in the system itself. 

Not surprisingly, the use of the digital 
computer as an aid to the muddling om- 
ii.'Ss |.,i-. iiei-n -,. i, ■.:-., -.;. ..ii, 

through which system Simula hon is 
achieved. This article will introduce and 
examine the basic concepts of simulation, 
and will be followed later by an article 

niques and applications in greater detail 

System classification 

Systems may be classified in a number 
of different ways. A useful and frequently 
adopted distinction between system types 
can, however, be made on the basis of the 
nature of the variables of the system. This 
distinction is best illustrated by introduc- 
■■i!.; :■■.!■■ ■■-■-.. ■! :■ ■■■■ It... i ■ 

Example T: Consider a simplified repre- 
sentation of a car suspension (see Figure 
1). It is a relatively simple matter to derive 
a mathematical model which shows the 
displacement of the car body (and there- 
fore its passengers!) over a period of time 
as a result of the applicahon of some dis- 
turbance such as a bump in the road. In 
this case the variables of the roblem such 
as displacement, velocity, and so on can 
vary over a continuous range of values, 
and the overall situation may be modelled 
in a mathematical way bv means of the 
simple differential equation shown. 

This model could be used to plot the 
displacement against time for a variety of 
disturbances which might occur in order 
to find the combination of shock-absorber 
and spring characteristics which would 
give the most comfortable ride. 

Such a system, in which the parameters 
of importance are continuously variable, is 
generally referred to as a con frames .swtcm. 

Example 2: A contrasting example is to 
consider modelling the way in which traf- 

tion. The object of such a simulation might 
he to identify an appropriate sequence and 
timing of traffic light changes to minimise 
delays and avoid undue traffic congestion 
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-ivslcm ichich i^ 11] special inletest In th. 
modeller. Can you think of an example?) 
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measuring the area under the curve whicf 
The area under the curve of Figure 2 



i . ■ . > f ih, 



cd hv ino.1- 
in at regular 
and summing Ihe values 
u umameu liver the required intprv.il (if 
ilejtralinn. VVl- .-.in imagine, then, a pro- 
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which are oriented specifically towards 
simulation. In such languages, derivatives 
mav be repmscnted direetlv as variables 
(eg. X or DER X], Examples of CSSLs 
are CSMP TTI (Continuous Systran Model- 
ling Program) and BEDSOCS, a BASIC- 
related language developed at Bradford 
University. 

Discrete System Simulation 

The nature of discrete systems is such 
that significant changes in their paramet- 

'■!■ ' - III :, . .. '.■ :■ : ■ II. If ' ■.■:■.:■-■: 

knowledge of the set of numbers or vari- 
able values which define the characteris- 
tics of the system at any time. For ex- 
ample, in the road junction model referred 
to earlier, in order to simulate tr.iffn tlmv 
and plan a sequence ol coiiiri'lliiig irafrii 

ipproach 






i. Thea 



Continuous 
System Simulation 

A large proportion of continuous 

terns .in.' red Ui iblv I" .i ii ■■■ ■. in i 
!v ■Mi'i lii.'il in i -i . i r I . . ■ i : ii,:.- ■,|,- l .,- 
ill differential equations - the si 
equaHons. By wlvinc, tlif-i' equaiim 

time. While some equations may be -solved 
analytically to provide a general solution, 
in cases where this is not feasible the auto- 
matic solving of the system equations 

tional circuitry. 

One method for the simulation of such 
systems involves representing physical 
variables by enflfcslies, Fur example, a vari- 
able voltage may be used to represent dis- 
tance or velocity, the magnitude of the 
analogue quantity being in direct propor- 
tion to the actual value of that parameter in 
the physical system. Circuitry may then be 
designed to cam' mil electronically all ihe 
opera I ions required lo simulate a solution 
to a differential equation. Techniques such 
'- rh '- -I;-, .ii--'"'."' i-iipiiiMi.; 

devices, are less widely used than in the 
past because of the increasing conveni- 
ence of the application of digital mach- 

ln the application of a digital or. 



ponents in the form of rectangular 
shown in the example. Of course, 
ue obtained in this way is an apf 
hon, but the accuracy .'an be impi 
taking an increasing number erf 
into consideration, or by adoptii 
refined computational techniques 
Runge-Kutta methods). 



jus behaviour of a system, and the pattern 
.if change which they undergo character- 
ises its behaviour over a fierind ot time. An 
mail in the system then corresponds to 

Since a most important aim of a Simula - 

lion is generally lo monitor the progress of 
-hanges in the modelled system, it is nec- 
essary to establish a convenient method 
for the representation of time as a variable. 
It is customary to represent time by a num- 
ber which is incremented -it sptvitii" iuli'r- 
vals, and the simulation process is there- 
fore said to be governed by a "clock". 
When referring to time in a simulation, 
therefore, we are usually talking about a 
variable within the computer program 
rather than the physical time taken by the 
computer to carry out its computations. 
Another valuable feature "1 Simula ti in i. or 









ently be speeded up or slow- 
ed down in order to improve efficiency. 

The updating of the time parameter may 
be governed in two different ways. In the 

unit inform' .ipproach the clock variable is 
incremented at regular unit time intervals. 
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After each incrernenl the svstem is check- 
ed Id see if any change in state variables is 
due to occur and the appropriate action 
taken. Although a very thorough and eas- 
ily applied technique, if events occur in- 
frequently bv comparison with the duck 
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chniques. Fin 
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quires the introdut (ion of st 
cesses. It may often be nece 
fore, to provide a means of u 
series of random variables which, bei .-uise 
ofthercquirementsof the sped fie problem 
under invcsti-mion. -nust occur with a 
spe-ciMed distribution ill values. The arri- 
val of customers at a bank counter, for 
eiample. i^ murh more likdv to m-air with 
the distribution approximated bv the 
curve of Figure -Mai than that ol Fi-urc! 
(b|. Many established ;-i>mpu<,-r-h,is.-d 



algorithms 


re av.iil.ibie tor the generation 
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of operator 


forms the basis of a large 


Irom the sii 


physical processes, ranging 


supernw*, 


tutheasscssmentoftheeffi- 



y of a 



impute 
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al queuing model is illustrated in Figure \ 
In cases such as these, simulation may 
sometimes be unnecessary because of the 

ranee of problems developed from the 

mathematical concepts oi queuing !h,vn: 
Many real problems, however, fall outside 
the ranee of situations for which queuing 
theory can provide a mathematk'.illv tract- 
able solution, and thus investigation 
through computer simulation rattier than 
analvtic.il techniques is necessarv ■ 
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vance the clock to the ni 

pairs (Event A, Time A), (Event B, Timi 
B) . . . is produced. In choosing to updali 
the dock in this wa\ we are adopting Ih. 
iivit t- tun? ndzwnct approach. 

As with the simulation of continuous 
systems, special- purpose languages havi 
been developed to aid (he efficient wrilinj 
of complex simulation packages. For ex- 
ample, CPSS (General Purpose Simula- 
tion Svstem) is a language which defines ; 
close correspondence between ex ' ' 
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chart blocks which can be used 

amples are given in Figure 3), 

Other simulation languages are mi 
conventionally structured and r.illierm, 
genera I -purpose in nature. Fi 
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ware and Hardware Interfacing by J, A 
Titus, C.A. Titus, P. R. Rory, and" D. G 
Larson (Howard W. Sams and Co. Inc., 
283 pages, £6.20) 

This book introduces the reader to the 
concepts and techniques of interfacing 
microcomputers to analogue electronic 
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verters, conversiui. techniques, sample- 
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series of experiments to be performed bv 
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rest of the book, on commercially .ivjilabh' 
converters and their interfacing to HOfiO/ 



EDITOR'S CHOICE 
Kenneth Hudson, Papon 



'■I'^nh]j,.:..i,;,l|.ip ,..,:,,- I-,,.,,:^!,.:,,./. 

■i "PLVbli-vd HM i.t Linnv-ily ■.:..:. II.!/ 
isU. IU.Iu:^hlv'r,.id. s l,k.. 1 ...,jl|-„M-,H,.,.h 



Computer Age can sell 

your product best 

Phone 



01-9286394 

for full advertising details 



MULTIUSER,MULTITASKING 

Mr 



HflMmMfe 



FROM £5000 



Forbusines5,educalioiiand scientific us 

• CanridgestoragelOMBto 1200MB. 

• Comprehensive utilities. 

• Word processing. 

• Multi-language (languages supported 
include Basic'Cnbol-Bin ran. A1 J I . 
Pascal etc. 

OEM and Dealer enquiries invited. 

E QUINOX 

COMPUTER SYSTEMS LIMITED 
Kleeman House, 16 Arming Street, 




Language 



Artificial Intelligence 



BobWelham 



SOLVING 

PROBLEMS IN 

PROLOG 



bamonth-aiswtrTlnm 
bow knowledge of the the 


kPROIUC 


Wand in 


chitdren these skills. Engine 


rs and scien 




rmtsafelcwr 


::z 


tists would also no doubt be 
computers could take ov 


yen/ happy if 
r the non- 








numerical aspects of their 


lathematical 




"M^eiwnaiitaMm 


mJ... :,.,.,„,., 


'KOLOC 




successfully 


triangles (XYZ. PC 



w 



Introduction 

porkers in Artificial Intelligence have 

dlw-nvs been interested in the auto- 

"" H " n " f mathematical rcisoning. 

artly because, like the 

searchers in the field are 



The Representation of 
Geometric Knowledge 

In a previous article in this series we 
looked at the programming language 
raOIOCl[>RO K rf,mmjngiriLOGic]andI 
hope now to give some idea of the powe- 
.ind flexibility of PROLOG by showinj 

theo 



.ran replace 

this problem with three sub-problems 
enttat-^bs (XV. PQ|. i^ml-sides (YZ, QRJ 
safes (ZX.SPJ. 

anting knowledge 
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also because, like chess, mathematics 
provides a domain of intelligent human 
behaviour which is sufficiently prvcisrj so 
be relatively easily formulated in compu- 
tational terms. We are not discussing here 
the fields of numerical snalvsis.. operation 

but rather those branches of mathematics 
where the reasonings and computations 

Euclidean plane geometry is such a 
domain, and most of us will remember 
from our schooldays how we wrestled with 

=celes triangle*, parallel linei and soon. In 
thisartklewo will look at some of the ways 

gram to solve problems in geometry; that 

of geometry in a way which will be 

Several geometry problem solving pro- 
grams have been written during the 
history of Artificial Intelligence, and they 

We shall look at one problem in particula 

unexpected way. 

This sort of pure research should even 
tually bear fruit in such areas as education, 
.ding of exactly 
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very powerful one and is 

Artificial Intelligence. It is known as the 

pmvihiral rejurwulridbH of hioiole,! •#■ . or as 
repnwnting »:ifi;rrWi,\- as programs. The 
language PROLOG is highly amenable to 
representing knowledge in this way, and 
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which states that triangle XYZ is con- 
gruent to triangle PQRif each sideofoneis 
equal in length to the rorrosponding side 
of the other.. tli,HisifX> = PQ, YZ = OR 
and ZX = RP. Two triangles are said to be 
congruent if one is an enact copy of the 



" "-r™"- 


HaTOflM (IT 


m, kju 




y\,A 









Of CI 



jeofgi 



irobler 



other. This is il 


MMtztsaii. 


.IxJ^,. 





In geometric terms this states that angle 
UVW is equal to angle K1..V1 II triangle 
UVW is congruent to triangle KLM. In 
computational terms we can interpret the 
procedure as stating that if you want to 
prove that angle UVW is equal to angle 
KLM, then vou can doit by prnvint that 
triangle UVW is congruent to triangle 
KLM. & 

An Unexpected Result 
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', and on the right h; 
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eb that if two sides of a triangle 
are equal then the angles opposite those 
two sides are also equal. Again, let us 
formulate this problem in PROLOG and 
then see what happens. 

59 




writing in PROLOG is that capital letters 
ale used for program vnriabtts as in pro- 
cedures (1) and (2), and thai lower case 
letters are used to name actual data objects 
or constants. So we may postulate our 
problem as that given that sides ab and ac 
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cedures (11,(2) and (5) above and lbs 
addition we have inpntihr data pi<xec 
(3). Now let usinput the^M.' s/,?l,™w 



A goal statement in PROLOG is a pro- 
procedure body consisting of a number (in 
this case, one) of procedure calls which we 

input (6) we are asking the program to 
execute the procedure call squat angles 
(abc, acb); thatis, to prove that angle abcis 
equal to angle acb. 

PROLOG now proceeds by matching a 
procedure call from the goal statement 
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point (2,0). 



PROLOG nowbcingsits cycle again and 
looks for a procedure whose head matches 

r.'rijii.'.'V;: [abc, acb). 

Again there is onlv one such procedure, 
namely (1), and the'match is obtained by 
the variablesX, Y, Z, P. Q and R within (1) 
taking on the values a, b, c, a, c and b 
re^pechvelv Making Ihese sut'^ti 111 Lions 
with the procedure body of i'li and replac- 
' ecall with this p i ececi , i iv 
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sides (ab, ac), matches the head of pro- 
cedure (3), our input data, and because (3) 
has no procedure body, it is solved forth- 
with. Similarly the second member, equat- 
siiies (be, cb), is solved immediately by 
procedure (5) with the matching substitu- 
tions X = b and V = c. This leaves us only 

(ca, ba) which is really again iraital-iiiks f.ih, 

here we have assumed that the goals ca = 
ba and ab =ac are the same, which indeed 
they are geometrically. 

To realise tins within our program we 



lengths and angles given in the diag 
for any particular problem cm be use 
reject procedure calls which occur w 
solving that probletr 
trying to execute tho 
that if a particular goal 
the diagram, then there is no point in 
trying to prove the goal within the pro- 
gram. More generally, there is no point in 
Irvine, to prove something if there is at 
hand an example which contradicts it. 

For instance, if while working on some 
problem involving the diagram in figure 
(5) the program comes up with the goal 
<\}iuil-sul,:; lab be), then this au, iviil he 
immediately failed because in lilt diagram 
ab = be. In a cninple.v problem with a 
complex diagram this li.'fl.i.'ium r.'.'.vi I 
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(2). To make this match, th 
variables U. V, W, K, L and M appearin 
within (2) takes on the values a, b, c. a, 
and b respectively. Then, replacing th 
procedure call within the goal stalemei 
with the bendy of the procedure who! 
head it matched, and filling in the valuf 
of the variables within that procedui 
body, PROLOG changes the goal earn 
angks (abc, acb) to the goal 



Consider tnan; 
ab = ac (given) 
be = cb (identical 



naUy effec- 

lengths or angles, onlv I he necessary ones. 
If we had unwisely chosen thepoint ( 3, 0) 
forcin figure (5) then ab and be would not 
be coinriden tally equal in the diagram, 
and the unprovable goal ab = be would no 
longer be rejected by the diagram filter. 
Then much effort might be wasted trying 
to prove it. We must choose our diagram 
to be as irregular as possible, while still 
conforming to the hypotheses of the 

another branch 

in which progress has been m 
solving symbolic algebraic equ; 






Serious Business -» 

PACKAGED SOFTWARE \ 

FOR YOUR MICROCOMPUTER 
AT SENSIBLE PRICES 



TANOY MODEL I 



MOST MICROCOMPUTERS 
INCLUDING TANDY 



IVERSIONS OF 

I N ESS P ROG H AMM E5 



E & ASSOCIATES 



MICROCOMPUTER APPLICATIONS 
LIMITED. 

" RIVERSIDE COURT, CAVERSHAM, 



University of London 
Goldsmiths' College 



Technician Grade 5, With speei 



:omputers in ail modes of communication sin 
and to offer help in other sections of this wi 
equipped department. Candidates should ha 

ppropriate training and qualification in comp 




MICROLINE-80 by OKIdata, the q 

chara.::ii;r S per line with graphics. 

Software 

Microsoft BASIC or FORTRAN fame 

Guarantee 

All hardware fully guaranteed lor c 



SuperBrain 

COMPLETE twin Z80 CP/M computer 

system with 64K RAM twin double 

density disk drives, printer, 2 RS232 

ports, integral VDU and BASIC or 

FORTRAN. Plusafull year's 

guarantee . . . E2.800+VAT 

■ little printer available - 40, 80. or 132 



year, |f anything goes v 
you are in Britain 



SPECIAL Education, 

We also stock CP/M softwar 

Wordstar, Selector, all Microsoft languages. CBASIC 



CALL MariaorGerrv: 01-8401926 anytime 01-9922909 aftarhours. 



Language 



Philosophy of APL 



A. Caplin 




A 
PEERLESS 
LANGUAGE 



Then' is a busy tnul httrfiil mmr, 



a possibility that, uw d.iy 
i. Certainly, i 



'APL fe far more 
than a programming language. ' 



s the . 



high level languages 





















Oe-lhs 


orabus.nessman.Bu 






Nmrd. 
































intull 


dawn of history was ah 












i told mc the rhvme: he 






¥aa nothing like so old 










f.r, 






Col 


a toes, gotna hair. 






l vrpuwiinl the answer lo your sums, 


J.: 


.,..,.,,,,,,,.,,,.. 


*=r,: 


;::;:.' 


Thr"»"i' 1 *—"-- 




Kurd. 


.. the 


mfusiimerfranputemi 


th robots. 


■ the 


nthropoidalimageofco, 


irputersand 


and 












m.L, 


V numeric in application 










Doesn 1 the programmer 


deserve a 


• PM| 


Ctahiry writing ,„ ,h 


,p Sta 




it. Ihl .l-iiw.Wler K ffiwlri In <W 


"■"''■'■'' 


Sharp Associates. 





lanufacl 



-. The 



e the profits 

realisable from the implementation of j 
universally acceptable language, and 
evert class of user has to feel eotitident 
with API,. Possibly Ihe former will he 
achieved first. ;n tile latter may only be 
fully achieved when APL is part of the 
i of all schools, colleges, univer- 
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manv more people. The language harrier 
still exists, however. The major difficulty 
is the fact that language is an extension of 
thought. To adapt to a language is more 
difficult than adapting to a machine, as 
many would-be program- writers have 

the fact that it has a distinctive vocabulary 

cepts' - and a •syntax', a set of rules for 
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are concerned with logical processing of 
data. While the data may represent real- 
world events and objects^ thev must be in 



symbolic form to be processed. Theft. 
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effective ways of symbolising both 
and abstraLi events, storing (he sym bulk- 
forms, and then manipulating the stored 
symbols in useful ways? APL is no! the 
whole answer, il may be only part of the 
way there, but in comparison with other 
programming languages, it comes off very 

This is because APL is far more than a 
programming language. Unlike most 
other high level languages, APL was con- 
ceived independently of any given mach- 
ine. In its original form, it was used to 
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served sultieieur purpose. Bui nu> 
associated with programming 'h* 
leave APL out of the" repertoire ol 



;e APL. 









Similarities in ease of learning of APL 
and verbal (spoken) language are immedi 
.Xelv apparent. API. 'ivntax is uniform ant 
extremely simple Ir cm therefore be learn 

in 'building black' mode, ju: 



APL is a language nrrrt s svstem, a wav of 
life, a philosophy. In short, it pruvides'the 
bridge between creative lateral thinking 
(cf. Edward de Bono} and effective vertical 
thinking (cf. Thomas Alva Edison). APL 
has shipped away the mask from the com- 
puter, and helped to remove the language 
barrier that will remain however much 
prices tumble. 

[f computer specialists are searching for 
a language that serves most closely as an 

then APL is undoubtedly a strong candi- 
date. APL extends thought processes - it 

anv doubts about API . should not ask any- 
one else for an opinion . He should try APL 
for himself, and see the proof with his own 



j Ph.D in Organic 
irmmrly, where he 
imuktiom, Hispasl- 
e Hadassah Medical 



tern commands and langi 

progressively as the use 
step. The new API. user 



i. This 



carry c 



other 



When you see 

a good thing, 

subscribe to it. 



It with re 

■m comple. 



•APL 

extends thought processes. ' 



'.t to solve it. API is therefore a 
user language - not a computer language. 
The user 'teaches' the computer, he is the 
master of the computer, not the slave. 
Above all, APL represents what the user 
wants to do, not tiie computer. 

Verba] language (eg. Englishl is not pre- 
cise enough for good data manipulation, 
[he concept that programming language 
should he like human language is a widely 
held fallacy that has misdirected program- 
ming development for many years. The 
universal acceptance of the system for 
musical notation demonstrates that verbal 
language has inherent limitations. Verbal 
language has its iorte in the discussion of 
philosophy [,>■- novvi. not in themanipula- 

what better candidate lor ,i programming 
language than a general -purpose, consis- 
tent svstem ot mathematical notation that 
could be taught at elementary school, as is 



Programming 
this computer 
can be as easy 
as reading this 
advertisement. 




Lamnc 
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IVERSON'S LANGUAGE 

Some More functions 





9>10 8 7 12 9 


have largely been of Ihe class DYADIC 




SCALAR FUNCTIONS, ie. functions, like 




+ , - which have two arguments and 
which operate on a com pon en [-by-com- 
ponent basis. 


The result is a mapping which returns! 


if the relation is true, and if it is false. 


Note that ")" is a scalar dyadic function 


THE SCALAR DYADIC FUNCTIONS 


There are altogether fj relational functions 


We have denned the more useful of 
these, A few more fellow without further 


>£ = <<* 






to mathematicians, but are occasionally 




applicable. 






less than; not equal. 






Y Is divided by X 


CHARACTER DATA 


X*V logarithm of¥ to base X 


APL handles character information with 


X! Y number of combinations of V taken 


iiTuinl facility I'I-il .impropriate functions to 




li, i ml V ih.i r.i. t-v il, .:.■:. ;rc- ihe logical primi- 






In the following consolidation esercise 




predict the result before checking it. 


A character constant or variable isdeSn- 




ed by enclosing it in apostrophes, thus 



E 5 1 



I 9x5 



15+12 3 
S 1 2U 3 
10T12 SO 23 15 9 
3L2*3 3 G 2L"1 2 11 
1-3 8 6 5-1205 
W7 2 9 5L6 
Sxi 3 G 8-fS 

DATA TYPES 

by APL, numenc," logical, and character 
Numeric data we have dealt with. We wil 
now discuss the remaining two ypes, be 

LOGICAL DATA 

and "laise". In API. "true" is enured to 1 



MBC12377' 
ABC1 2 3?7 

X*-'GE0RCE III' 



DCMAIN ERROR 



When a character quantity is displayed, 
the defining apostrophes are not display- 
ed and are not part of the constant or vari- 
able it is merely a means of distinguishing 



renceofablank. respectively. 

Any characters whatever may be used, 
but the apostrophe itself must be typed 



MONADIC FUNCTIONS 

Nearly all of the functions discu 
far are dyadic. However, there are 
number of monadic or one-ar| 

for the scalar dyadics - which a 
useful. We present Ihe more useful 
die functions below. 

INDEX GENERATOR 



1234567B9 10 



(bt 24GB 10 
(0) 1098765. 
(d) 012345 



X + 'ASAEACARAEAT' 



ascii residue log % ^jz D(o: 



APL: as* p( monadic 
ASCII: J [ @ shape 



INDEPENDENT RANDOM NUMBERS 

We have encountered dyadic querv (?), 
which produces a random selection of 
integers without repeats. This is called 
"deal" because it resembles the dealing of 
a pack of cards, none being repealed. 
Monadic query is termed "roll" and pro- 
duces independent random numbers. It is 
called "rolTbecauseit resembles the inde- 
pendent rolling of dice. 

?6 6 6 6 6 S 6 
4 3 3 2 15 6 



APL Series 



. TheheightsandweightsoflOinJividu- 



sort the heights in order of incneashe 
weight. 

ROUNDING TO THE NEAREST 

INTEGER 

F and L . known to von already a-< man- 
plication, and are called ceiling and (loorin 
t. Monadic r rounds a t.ecbuaj 



1.1 Liu Ln 






works on each nrai 
ns the same s 



r. Enter the ollow- 






■•.:>:y;!m 



Study the following examples, 

the exercise below. Deal, incidentally, is 
very useful for constructing hypothetical . 
but plausible data when vou are checking 
an APL system 

Simulate the throw of two dice 

?6 6 



Generate 10 randor 



(make sure you understand this example - 
remember the right-to-left rule). 

Simulate a random sequence, of length 
2(1, of coin tossing, representing heads b v 
H, tails by T 



EXERCISE 

1. As the last example above, but repre 

2. Set up the vector ALF as follows 

ALP*- • A BCDSFGniJXOBiaPQIiSTUVKaZ • 
Cenerate random words with five letters. 

SORTING A VECTOR 

The function grade-up,$(doverstrike| 



The real 
word processor 

which handles your 
accounting systems 

and expands with your business needs. 
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EXPANDABLE 




SIMPELEC 

word processing systems 
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rig the "floor". 


APL Series 


'■■, -I '■ '! ■ '■ ■ :■■!! ■■■. li.- ■. ■ ■ -I....- 

something to the right. 


X+5. 6 9.4 7.3 £.1 

Ur+o.s 


do precisely what their names indicate 


EXEfiCJSE 


4 9 7 2 


Consider 


. nter 


Taking tin? floor or- ceiling oi ,i!i inkier 


3*X*-'BGW ARE IOC?' 


Z*3.7 "5.1 "4 "3.6 2 1.5 


leaves it unchanged, viz 


HOW 






3+? 


Now enter 


Ll 2 3 


ARE YOU? 




12 3 


"4tJT 


x=tx 


n 2 s 


YOU? 




12 3 


h*X 






HOW ARE 


Interpret. 


FORMING THE RECIPROCAL 


'Take" takes the indicated number o 


2. In the vector 


monadic divide. 


elements, while "drop" drops the indicat 
ed number. Take and drop are comple 
mentary. If the [eft argument i^- negative 


At-'O/E JVC THREE' 






Select the middle word TWO' using 








1 O.S 0.333333 


tor. Clearlv, if a vector, X, is of length, say 
20, then 




ie. monadic divide gives the reciprocal 




DISTINGUISHING MONADIC AND 


Usme the formula 1/R= (1/R1I+ (1/R2) 


I7+r«t-*"3W 


DYADIC FUNCTIONS 



Using the formula 1/R= (1/R1)+ (1/R2) 

i i .- i.-.il ■■ ii ..: :h. ■..-. .i 

.,.»■ ih«l-»C-|... „»~n.,.„,„,„AI1i » C (, 

If the left argument is numerically great- 
er than the length of the right argument, vo|l m )v kv .| , 
fl*-*(MO.) + «r2 the deficit is made up with zeros if the f mm lK , illJu . „. 



MORE DVADIC FI 

We conclude this article with a few 
more dvadic functions. None of these is a 
scalar dyadic. Recall that the characteris- 
tics of a scalar function are that its shape 
remains unchanged and it acts compo- 
nent-by-component. 





•If 


function has another functio 








etjr 






9 5 6 3 2 


Let 


is illustrate with the above exam 




Scar 


rung from right to left, we 


B+AT 


encou 


ter 


9 5 6 3 2 




P? 



rosare The neit symbol on the left is "+". 
mples therefore pis monadic here. 

Clearly -I- is dyadic, so that, in words 



5 +P J 



G*-' FRONT' 
R+'BACX' 
G ' B nrnnrv is "the number of termsin V, plus 5". 

itrings two vectors together. Catenateis a (1 &NAME) .SAME must'bc- dy.idic. Thm-fore, we must find 

*ery simple, handy, function. GEORGE GEORGE the left argument. 

is the left argument of r. So far, in words, 
of 1 2 NAME there are 6 
The dyadic functions take j and drop , preceding b 





APL: t A-Z - 
ASCII: take a-z '(grave) 


* 


["(monadic) p(monadic) P(dyadic) 
ceiling shape reshape 


APL: 
ASCII: 


P menadicftdyadic ) 
shape max or 5 




APL: p monadic T dyadic p dyadic R ¥ 
ASCII: shape S or max reshape r y 


APL: 
ASCII: 


I r «-* i 

min or D max or £_ % I 




APL: *■ A-Z. t + 

ASCII: „ a-z take drop ' (grave) 



i t + APL: * H A-Z 

gradeup gradedown '(grave). ASCII: 4^ -gradeupa-z 
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MAGNETIC BUBBLE MEMORIES 



This article, rather on the technical side, has 
h:n: (llmmr-srimni in rrywii*: to rfijjd'sis from 
a targe number uf rtWiT< who are involved 



tic Bubble Memorv These me 
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entering the bubble memory rn 
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Magnetic Domains 




The tern. "Magnet*: Bubble" 


eferslDasmall 
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patters as in Fig. 1. (a) one n 




and the other ' down' . Appl 




field perpendicular hj tin 1 








^Zrn^rrregular'i-ij.! '*!.'.. 


n« in trw' up' 1 
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, Support Chips 



Storage 



lh.il Hie L'ttn-livf J.,,,1 rale i; doubled. Redl 



King. A typical family of chips will can- 



hnv]iiy:i devoting eHectun bubble maintain m.Tnu:\ jddnss i.-.r,ii 

I mL'IzilJisjfiiin. The lnrt'1 IM bit output ^cnsiiip <n 
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Memory Organisation 

Specific application? such as flight recorders 
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GETTING TO GRIPS 



4fe ver the last year we have been run- 


break it in gently. The examples we ask 


Two subjects around tea-time on da 


■ Bning a number of courses. If you 


you to complete, in teams of three so vim 




^0 really cannot Ret aw ay for more than 
a day then you don't have a lot of choice; 

you have to take in a one-day course if you 


cm learn by the other fellow's mistakes 


working together since tin' beginning i 
security tells the nuts and bolt'- of h.nv t 


■.:■ . ::.■: ■ i-.:- , . -.■■ ■:■: ■ ,. ; : . . . 


want to keep up to date. 


round a loop. Thirdly to count things and 


back up files, and to prevent outsider 


Rut there is a limil lo what you have time 


take averages, and round off the results. 


from taking a sneaky peek at your confi 


to do in one dav. ttv the time you have 


And lastly how to save programs on cass- 






ette or disc and actually get them back in 


of word processing, communications am. 


thick wodge of documentation, and then 


again, and to make it look pretty on the 




had the course director give the welcome 


printer, till yes, and to read things from 


We are very proud of this course. Th 


and administration spiel," there is just time 


hies and set up tables. Each person writes 


format is similar to the sort of thing w 


for the first speaker to wave a microchip 


and runs four programs, and limi.jIU thev 


have been doing with bigger compiilci 


ami tell a couole ot e,ev-nhiy stories - and 


work about the second time. 




it is time for coffee. After what is, in hotel 


The formal sessions try and fill out the 




practical work. Starting ,il the actual cod- 


but people out of far-o/f branch offices 


a half! and a few minutes for tea, it is time 


ing (he lalks-.pre.nt outwards to relate this 




for the travellers from far-off cities to put 


to the many other tasks to be done to set 


in on the act. Why do they do it? ThcV 


the free-issue mints and pens in their brief- 


up a business system. We cover other lan- 






guages and why people use them. How 








I think many managers feel they are get 


It isn't of course quite as bad as that. Bui 


preted; and figure out some advantages of 


ting lelt mil of the micro revolution. It wi 


with the "Grips" program at least we 


one method or the other. We worry about 


pass them by as other departments, an 


thought we would try and make the very 




other companies, and even their sons an 






daughters gel into micros at school. The 


to even mention all the things we want to 


who should write it. 


all seem so damn confident. How tocatc 


say; and if you were going to pay us to 


And before all this, someone has to set 


up 1 It's a problem. Some people buy the 




objectives. As there is no THEM or THF.Y 




your money's worth. 


in this world this means that you or 1 or 




So we urge people In arrive, " r .'i'.'v mm' in 


even WE have to do this. Objectives are 




me morning if they can. We arrive much 


never the easiest things to set down. It is 




earlier than that to' get the ten or a dozen 


somucheasiertodu.klheproblem.ind to 


puter with cassette AMI disk ANI> print, 


micros se! up and running. And as soon as 


go out and just buy some hardware. 


and lo do some realistic sums. And in a 


you come m you gel aonc pagecasvguide 






to the PET keyboard and a step bv step 






instruction on how to add twoand two; or. 




We normally get ,.ur complement ol 1 


for the adventurous, to divide^bv seven. 


1 BIM 1 


people. The new series of "Grips" are fill 


At 9.3CJ sharp it's into four short video 


K."" ¥l j 


ing up nicely, and we have one or tw 








software to sidestep installing all the kit in 




dual companies. Quite a logistic problen 




Sometimes, by this time, people are 




.in overview of the micro scene. 


wondering whv thev bothered it there is 


What do people do wilh their new 


It is only an overview; but we look at 


all this fuss. Where' is the miracle cure, 


found micro appreciation? We don 


programming, operating, systems anal i- 


then? Where is the philosopher's stone? 




•;is and design, and *iimc management as- 


Maybe now some lessons are beginning io 


everyone up and asking But always th 


pects. So it is not in great detail; but 




nest "Grips" is upon us and there is n 


enough to give a flavour, enough to re- 


But now the magic world of the Program 




move th, mystique. 




So if any past participants arc readin 






this, whv not drop us a line to tell us hov. 


the PET. Whv choose the PF.T? Ilecausc it 




is so easv to learn BASIC on the PET that 


ring up an existing user to see if the pro- 




we would be fools to bother with anything 


gram was indeed a solution or merely part 




more expensive. Not that we teach the 


of the problem. How much to pay. Is 










profiu tili> education Kick .il the ranch with 


any good? Instant answers; but are the 


i'i-=','i,., ," U.n.1 ' IrlA.r, .V]":;.;rr,»'ij.v". 



tfia ill ;lnii; rtilit; 

You may think that there has already been a 
revolution in the office - starting with type- 



inn "liMiiii;-. 

iitrcJuaas 

M.%1 Ml Z 

. A ...state, of. the Art: : . : Mtcrocpmput„ 

System, ' Trie 1 -, first ; Multiuser Micro- . 

JiW-£9^P : 'W e ^ h#G.i employ separate rriernory : 

ans you can upgrade the single user Z plus 
ocomputer. adding hard disk and addition 
■ Terminals as required. System Z employs an advam 
'■■" : -user CP/M* network. This means that ™ 
>s and applications will execute on Syste 
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HUMAN BEINGS FIRST 



"(.WO.'mi'VMVm nLIAl\ HAD AI.KF.ADY 

,':!,■:,■!■ I'.';:;.'.- 

DID fVOT E.4SIM «l..sl,;v III.VlSEIf TO 1 

CH,\\\:r.oi : regime." 



R 



a fair number of 



Liij-i'VU'd 'i 
ance. It is s 
sMffwhuat 



us- "» a question at n - h( 

B e " , . cr.the, 

introducing employ- disc lm 



yimout really understai 
loes or can do. It is an 
film fur induction course' 
the relationship between thi 
cessinf; unit ,md the comp 
-jls - IIil' video console, (he- 
ard reader, magnetic tape mi 
t. It also deals with soltuar 



Todav. liter, 



loustraimngai. 
i help answer 



question. One 
film bv Video Arts Ltd called "What is a 
Computer?" (Video Arts Lid. 2nd Floor, 
Dumbarton House, 68 Oxford Street. Lon- 
don WniM 9J..A. Telephone 01-637 7288, 
01-580 0652.01-5800847'). 



- drowned in del; 
This is even mo 



films like "What is a 
rare, and much of the 
ial on the market is dull 



* the s 



ead.ngm 



tethat 



with a 



^ p,vrle 



of Computer Studl 

which are very well thought out, and at- 

ollcr further exploration of computing and 
are a suitable follow-up to the Video Arts 
film. (Further information from; Compu- 
ter Education in Schools, 60 Portland 
Road, Reading, RC3 1NR, England.] 

Two more recent books, and suitable fur 
management reading, are "The Micro Re- 



FUTURAatEl 50) and "The Silicon Civil- 
isation" by Alan Burkitt and Elaine Willi- 
ams (published in hardback bv WH Allen 
at £(..95). Both are written bv journalists 
and are far less technical than many of the 
wares crowding Uie market, though they 
are not entirelv free of jargon. 

In the USA microelectronic technology 

seen as more a threat. That is why rhezray 
in which an organisation acquires the 
technology is as important as its choice oF 
hardware. Giving employees as much in- 
formation as possible, presented simpk-. 
encourages their acceptance of change. 
This may seem like common sense to the 
reader, but common sense is obviously in 
short supply in many companies where 
the system arrives unannounced, taking 
employees and their representatives by 
surprise. 

of the si< key demands which the Euro- 
pean Metalworkers' Federation (EMF>, re- 
presenting some b.5 million employees in 
15 countries, is urging its national affiliates 

technology. 

This aim is set out in a new EMF "basic- 
document" examined recently by a 25-man 
working party in Brussels. The other con- 
ditions that Ihe EMF are seeking to impose 
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gume CIPER SfliflfllD OKI 



Rohan Computing 



Relationships 



new lechnologv and change, this » 
^ronejv at'tcct Ihcir .isrihides towards 
introduction in onljnisjhons. We are. 
read\ witnessine, this in UK indush 
What musl be avoided is manager™ 



UbKli' 



.ind den 



The document also calls for controls in 
the information that may be included in 
computerised personnel data systems, 
and says that workers must have access to 
their own files. Unions want to be involv- 
ed from the start, not after the event. 

The European Trade Union Institute 
(ETUI), set up bv the Common Market to 
study labour affairs, recently published a 
164-page report on the subject of lectin ' 
oi^y. The document criticizes those unk 
that have negotiated "no-redundani 
agreements .is the price of accepting n 
technology. It says that no redundancy 
' ' ire, by themselves nimplv adcfei 






.flhccmpir 



itegy, a 
ed workforce at the expense ,.f thi 
people coming on to the market. 
The ETUI argues th; 

new product!- ur scrvicus should be 
Oped to offset job losses as the result 
"micro-chip revolution" is a legi 



ofw 



The report ex 



sthei 



In the Nordic countries, for eumpli 
I hi- possibility- 1 n! increased emplover coi 
trol of the workforce through the use c 

inli 

Trade Unions hasdeclarcd that, underpr 
vale ownership, companies have "te 
little i nee ill ice" to match increases in pn 
duclivilv with increases in LinipKn ii'lti 
:ind has called Inr a -vslemol worker shai 
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In a previous ai tide it was emphasi! 
that, 'the basis of control is inforrr 

Arising from our discussion so Far ; 
some important issues bur their explar 
Hon is postponed until wc have undi 
stood the meaning of control 
cyben ' 
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1 of the fact that often, ii 



Commonly 
Appreciated 


Wonerately 
Appreciated 


Stock Control 
Production Control 
Budgetary Control 
Strategic Control 
Quality Control 


psychological controls 
organisational levels 
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ample, the nderof a b, cycle receives feed- 
back in regard to direction and balance 
which causes heror him to take corrective 

It should be remembered that the word 
'control' is not used in management cyber- 

for complete dominance, but describes the 

systematic direction and integration of ef- 
forts towards the achievement of a goal 
under the constraints imposed by the 



control actions are involved in the 
pretatjon and evaluation of inforrr 

reaardmi: the artu.il performance i 



tate of our goal with that ol the il.^irc 
fate (target). Their difference mJical, 
if .nnou.it by which the task accompUsi 

-I Jiflers Inim (hat desired itarget). Ii- 



meinl-c', .if tii<> .iiiianisation whoaper; 
it. And at the same time, there might 

general agreement that ■everything 1 is u 
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has multiple functions (buyii 

data processing elc) and ackt 



Summary 

[n ihis article [ have attempted to an; 
lyse the concepts of information, commi 
nii-Jh'in .lru! con I I'.'l .is .".ppliud lubusmi 
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;sible, ti 



ided, 
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Fiirurv A and labelled 'control svstem'. Information is flow 

R^ur.' A is based on our earlier * Control Is a regul; 

dtw-ussjon-iol messages and processingof feedback informatit 

information Now we have developed the 
concept of h'.'dback which is shown in 



Thus in the presence of const; 

changes in the environment, c 

some of the following important 

■ concerning the analysis, desip 



embodies 




'Open-system' Model of an organisation 



Figure 1 arid have incroporaled it in the The reader :na\ re. .ill that the fundament- 

'open-svsk'm' model ut an organisation, al theme of management cybernetics i~ 

We consider an mgaiiisalion as ,in regulation and control in open ^wem- 

i v i" i ■nlp.ii' syslem which ;s C'.'ir. 1 1,. i- such .is business ■.nlcipn-es. With ihe 

luisIv in in vi... !i,,n ^vh [■■■ .-ii'ii, minr.l r.'pi.i c/i vclh . ■! ■■; I i.^l. ,:>■ i-i ■, ■! ■ ■■ ■ 

and m.iint.v.n- .: dynamic equilibrium. The of economic m.irl.cl:- n ihc -hint wmi.1. 

organisational mission '..'.or, attainment) and rapid pohlic.il changes .in Ihe inlc 

information. grow. And if is not merely some key indi- 

Briefly, the control system receives in- vidujils who mini Irani to change, but if is 

formation through the sensor about the the total organisation which must 
! which is 
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Without entc 




nto the debate of 


open and closer. 




nsand their respec- 


five properties. 


-ii.uil.: briefly mention 


that all living 


sysien 


is (people, plants 



systems, but [he addition of 'Feedback 

mechanisms provides them with some ol 
the pn iperties nf living systems which art 



las been replaced bv £ 
lehc thinking in which a 

em'. Miller (1965) defi 



- both internal and ei 
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sends 



Olllput 



nthees 



o til!,, if 



(goods to 

k, ctc|. In additit 
consists ol sub-systems (solos, produc 
Hon, etc) which interact with each nthci 
and their behaviour influences the overa! 
objective- ill the enterprise. Thus the 'inter 



'whole'. 

Bertalanffy (l%2isiige 
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The concept of entropy was borrowed 

Invii Iherm, 'dynamics where it is .1 meas- 
ure of disorder ol element* in physical svs 
terns. In systems and cvbcmclit theory, il 
has been generalised to mean the degree 
ol organisation ol ,i system. The applica- 
tion of this concept in open systems has 
been developed further bv researchers in- 
cluding Bertalanffv (1950), and Katz & 
Kahn (1%6) and it is known as negative 
enliopv. According In Hit' Second Luv of 
Thermodynamics, the system willmDve in 
the direction of marimum entropy - thai 
is, there is greater randomness of the ele- 
ments over time host & Rosen/ weic 
(11701 point out that the tendency toward 

order, complete lack of resource transfor- 
mation, and death. 

: this stage it suffices 



should have this type of regulating 
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Happy Limited o 
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managing direct 
but he is concert- 



pack mech.mism is ol paramount impor- 
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very well for the first fiftei 
Suddenly, one crucial poi 




The principle of cquitinalitv suggest 


iiilHiediscus 


hat npen systems [business organisa- 


ion widened their liifferen 


-es and no con 


ions. universities etc) possess the folloiv- 


promise was reached fori 


e restoring,-, 


ng characteristics: 


good working relationsl 


p. The seere 




arv's report I11 the man.igi 




* Unlike clnst'il systems they are not .vhi.lh 


cotes posirive feedback, . 


Ihedifferen 



Another, much quoted example of posi- 
tive feedback is a 'growth economy' in 
which increased probability is ploughed 
hack further to increase profi -c-- ■-. 

Finally, consider the case >.< lea, hci 
training colleges which produce traned 



Negative & Positive Feedback 
In the previous article it was s 

inlorm.ition about the degree In 1 
set goal has been fulfilled is J. 
feedback. We compare the actu; 

our goal with that of the desired - 
get). Their difference indicates [he amnunl 
hich the task accomplished differ- 
liarget). The difference 



Katz & Kahn (19hh) point out fc 

the entropic process: they must ,n 
tti'xiitiivt-nhvpu. lhe enlropii proic- 
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.vol nan 



sorgan 



ir death , . . U 

r. by importing mure energy from its 

energy and tan acquire negative entropy. 
There is then a general trend in an open 

ended energy, to survive; and even. 



n H1.1l ile-- 



Mutual Causality or Feedback I.00 

Mutual causal relationships o: 
he backs in information processing ai 
he lysing the interrelationships hch, 
as number of elements in a system ur 
ol vestigation provide a very useful 1 
ir- for identifying how they influent 
nt other in lhe loop. The I, ill., nine <■:, 
'Ip the reader to understa 
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feedback. 

Negative feedback is meant to reduce 
the difference between the output of the 
system and the predetermined criterion. 
Thus the control action decreases the error 
between the ac 



Fori 



;, the < 



ilityc 



Itroldep 
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sponsible for examining the products and 
making sure that the goods made do not 
leave the factory gates without satisfying 
the standard laid down. They must pass 



Cybernetics 



Now look .1 the Figure 1. wMd, stows gjj'gj iSfftg eJSSStiSS 

■ S WnASRS P^ncc Lit otlu-r interacting loops. In 

loop « ar, a sh(jrt . ( can ^ CQnc | udt . d , ha , j,, the ^. 



rielen 



influen 



n all 



lirectly or indirect- 
ly, and each element influences itself 
through other elements. It is in this sense 
that we understand the mutual causal rela- 
tionships between two or more elements 

Arising from the above discussion .ire 

tin lolli.wine, important points; 



IVilhirl I hi' framework of this itisctissii 
and in relation to Figure th, this prese 
situation can be interpreted a- follows: 

order backlog. 



But i 



rsl.i. ,.■ 






iable system in which a dynamic eciuili- 
orium is maintained; this implies that in 
the system there will be other interacting 
loops which will attempt to stabilhi? the 
whole sirual u fit. In th is case, the loopDT- 
D-FG-OB as shown in Figure lb will inter- 
act with the loop A-SR-S-D of Figure la in 
an attempt to stabilise the system. It is 
in teres tine, to note that the positive loop 
turns anti-clockwise, and the negative 
loop turns clockwise. 

In the light of what has been said about 
the increase in the demand rale for a corn- 



In s 



i the 



n the demand through a 

In this loop, therefore, any change in the 
demand rate isc<i""ii™cfWby itself. 

In the long ran such negative feedback 
loops tend to stabilize the svstem. 
However 



This example is oversimplified as 
not show how other elements in II 
tern interact and influence the wholi 
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: igure 1c: A Network of Feedback Loops of Mutual Causality 
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Similarly, Figure 2b can 


beinterr. 


re ted 
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causes a aVlerieratien in lln- -Mir ..I" clothing. AbC buys its threads lor scwinv; 

economy, clothes from XYZ. XYZ buys garments far 
its retail outlets from ABC. 

Figure- 2c like the figure], illustrates the Thus there is some 'mutual refotxmshy 

as discussed above. I IvuvuV.ussed ih L lii.it XV / buys -ar.n,",nls" from se ^ 

colleagues who are economists and Hie'v ,u lion or other reasons. ABC's indii 
havepointedoiit'h.itlliisisoiilvapouitof output drops, XYZ's purchase of 
view and that in economics most theories merits for voung people from other corn- 
ea n be refuted. However, my purpose in panics increases When AHCs industrial 
using a socio-economic model is to output goes up, XYZ's purchase from 
demonstrate Ihc inferactiims between Ihe other companies decreases. The volume ol 
feedbacks which can help the decision- threads XYZ un supply In ABC" does not 
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Figure 2b; Negative Feedback Lc 
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Figure 2c: A Network of Feedback Loops of Mutual Causality 



jre the necessary conditions for a mill 
causal relationship between ABC .- 
XYZ? 



:ii! Aril":, in. 
This fluci 



Maruyama Magoroh (1968) has devel- 
oped this concept as applied to many 
social systems J. W. Forrester and his co- 
workers have developed computer simu- 
lation techniques for modelling such feed- 
back interactions which they call 'systems 
dynamics' modelling. They have applied 
these techniques to industrial, urban and 
world systems and have been able to draw 
a number of interesting conclusions. The 
reader is advised to consult a copy of the 
"Limits to growth", bv D. H. Meadows. 
published bv Earth Island, London, 1972. 

that at .in open systf 



. which is 
changing continuously due to many Fac- 
tors such as linns amalgamating and inter- 
national activities leading to socio-econo- 
mic problems An organisaHon then large- 
ly depends on 'importing' information 
from its wider environment in the font! of 
information feedback, which it should 
analyse cart-fully at the appropriate time. 
The lime factor is very important in ana- 
lysing and making use of the information 
arriving and generated internally by feed- 
back information systems. 

In the changing environment, an organ- 
isation can survive through a change of 
structure and behaviour which has been 
called 'ul testability'. This and other relat- 
ed cvbcrnetii ideas as applied to business 
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XYZ's industrial outputs have simulrane- 
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Eeptible change of em- ed, 'When you've gold one toonesecreta 
— riai system it can't just be thrown out. Thi 



These changes in career structures for sec- 
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productivity remai 

Klinger pointed ouh 'No-one h; 

ed secretarial productivity befi 
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the issue of S y| via Bax , er re-j^ted the need to take 
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advance but also In pelting Iheir ide.,~ f, 
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ensureusercooperafioninboth planning 7S X ^ P ' ™lhes oi gelling such a rangeof people to 

and implementing system. P * ffi^ I 'p.! C * ^ X ^'V-'- ^' -goes mat theTay-off 

To take the latter area first. One of the . urt ,„. rod Ln „ , , '■ ' , n r dl „ :V ' '" K "! In " ^""' - -ten, which works- 
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HORIZON MULTI-USER SYSTEM 

* VERY EFFICIENT ■ BANKSWITCHING 

* UPT0 7USERS * POSSIBLE 56K/USER 
Many other features including printer 
lockout, automatic memory test, 

file lockout, interrupt driven printer 
spooler(s), autostarting for each user 

3M Bytes DISC STORAGE 
User new quad density double sided 
514" drives we can supply Horizons 
with over 750KB per drive. Track 
to track times 3 ms - 1 times faster 
than Shugart minif loppies 

OTHER ITEMS 

* 40 track DOS - 15% extra storage 

* HMSBASIC - many useful extra functions 
" 6MHzZ80B Horizon upgrade kit 

* 270 cps Ink Jet Printer 

* Many VDUs and Printers supplied 




Hotel miGPDSystiems lco 



01 890 9696 
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At least that was the < 




£1495 

COMPLETE (+ VAT) 
* OUR PRICE IS THE R.R.P. 



n's CP.'M operating system boasts 

letmmg amount oli.vmlabls. 

r. BASIC. FORTRAN, COBOL, and 






K.G.B. MICROS LTD. 
88 HIGH STREET 
SLOUGH, BERKSHIRE 
TEL. SLOUGH 38581 



ives, and a high resolution CRT 
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Book Keeping 



Richard Waller 




New Book-keepers Start Here 

There are a dozen ways of keeping the 
books. Hereare some options: 



An 

Integrated 

Accounting System 



fit analysis. elc--mosi loinpuleiscanduall 
this But book -keeping problems have 
traditionally followed book-keeping prac- 
tice; there tends to be a sales ledger, and ,1 
purchaseledger, and a nominal ledgcr.md 

all divided up and you cannot see a! a 
glance how the business t- doing toda\ 

With a computer i I is theoretically poss- 
ible to pull it all together. This tends to 
work best with small numbers of transai - 
tions each month. When the business be- 
comes larger it becomes necessary 10 have 
belter and tighter von trol. and this you p-t 
ivilh specific ledger programs for each as- 
pect of the business. 

The Farmfax Accounts Package ad- 

ali the advantages quoted above. And it 
can afford, and with a peat simplicity. 

New Computer Users 
Start here 



hold onlv one copy of anything: Ihis ni.it 
onlv saves space but also prevents errors 
If there is more than one copy then over 
the course of time the several copies will 
become different and you have difficulty 
finding out which copy, or indeed if anv of 
the copies, is correct. " 

With book-keeping systems, double 
entry bnok-keeping requires two copies; 



dozen sorts. It gets so that the original 
order is unimportant. And in that case, 
why bother to sequence it? Stuff it all on 
the file as it arrives and, iorif at it afresh for 
each new use. Like stuffing slips of paper 
into a gunnv sack; when vou want lo look 
,tt anything then tip the whole thing out 
ami look ,it each pice of paper. 

Computers search quicker than hum- 
ans; and for reasonable size files this 
works OK, But there are some gimmicks 
which can be used to speed up a search 
which it is known in advance will be re- 
quired and which is likely to be required 
often. 



First tl 



n then 



fin*. On the Farmfax 
i such chains, one on 



i on that 



another 



dngthel 



they are found nm [on.ii.n- 
the difference and correc 
on computers, only one 

shown in det.nl. th.' liIIil' 
bv daybook listings' and U 
account, but the correci 

Coming up from anotl 

proponents of the d/itah.i- 
here is, that it is very dif 
data onto the computer 



oks and i 



pointer taking vou to the seconc 
tion. And so on until the end of June 1st 
and so on through |une 2nd and on to|une 
30th. The last transaction there has a 
pointer bock la the master record. In order 
that you can insert another transaction 
into the file in the middle of the month, 
each record also has a hacfauard pointer to 
the previous transaction. On Farmfax 
there is also a forward and backward 
pointer for the pavment date. Four point- 
all vou can pull out all the invoices or pay- 
ments for any day or any month in the 
correct order. 

There is of course the overhead afatnt 
file space for pointers and processing lime 

ring data. Simply put 
nc after another, have 

file. The systems will 



DUgh cl 

■ t.wavotst, 



create the chains and will produce the 
transactions in dale order on request. 

Two other ways of getting at the infor- 
mation: For any specific request for a few 
particular items of dat:-, (hf computer pro- 
Select out only the items required. Farm fax 

for items, which are going to be required 
often and fast then the computer pro- 
grams can build up a list and sort oniv the 
Est into the correct orderof the items to be 
selected. II can then pull them off the file 
directly. This is done all the time in this 
package when preparing long reports for 
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ers have very large "files orgarii 

way. On microcomputers the user who 
has a reasonable number of records can get 
the same advantages. Users will get ac- 
ceptable response to all requests for re- 
ports, in place of brilliant response to only 



History of the Package 

Farmfax was produced originally for 
farmers, based on the experience of Ceof 

,U Ss w:k bridge. I lants. Farmfax now have 
12 staff atSlockbridyc including 6 systems 
people who are developing [he packages 
further. 

The full range of software includes Ac- 
counts and Payroll, together with plan- 
ning packages specifically for cattle, pigs 
and arable farming The planning pack- 
ages seek 10 iiienlifv individual animals 
and fields and measure their performance 
against the cost of their management. So 
that, for example, an individual cow 
should receive the right amount and tvpc 
of food to deliver the maximum economic 
amount of milk; and the system would 
identify the best cows to be kept back from 
being sui.l to the butcher In the same way 
arable fields would receive economic 
amounts of seed, fertilizer and chemical 
spray, and the system would help the 
farmer plan for break crops of peas, beans, 
beet or oil seed rape lo ensure maximum 
production of the 






main crops in futui 

(said to be | 
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Essex, where I used the system, the farmer 

Onsliosling) hates book-keeping. Now 
with the payroll program set up for his six 
man staff he can do the weekly payroll in 
just 8V> minutes. Previously it took "him an 
hour and he reckons that he can now do 
something much more useful with the 
time he has saved, 
Farmfax programs run on the Northstar 
- i — and the IMS SOCIO. Within the 



double density discs (each 180K) an< 
HP2621H visual display which has a th 
mal printer in the top. Cost in. hiding 
' i package would be £4950. 3 



EMS Si 



.villi [> 



would be £6388. 

Twenty eight systems are currently in- 
stalled, with IS unorder. It is known that a 

number ol additional sales are perilling 
awaiting the new version of the Arabic 
and Pig packages. Sales are made by five 
full-time salesmen. In addition, there are 
three Agent Farmers who have demon- 
stration packages installed. Maintenance 
is either from Storkbridge, or via DDT for 
Ihird p.;rtv maintenance. 
With the appointment of an agenl 



Two additional tilings can E>e done at 
this stage. When the bank statement is 
received each item on the statement is key- 
ed in. The relevant entry is identified by 
the program from the cheque number and 
all the matched items checked off with the 
Reconciled marker. Any outstanding 
items or items not matched .ire highlight- 
ed lor investigation. 

Secondly, if the item description is key- 
ed in with a 'prefix, it is identified as" a 
Stock item of Fixed Assets; and, having 
entered the item, a separate record is refer- 
enced, entering the purchase Df a new 

fertilizer. 

first step here is to set up the 
? codes. Onthesn- " ■ 
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package into othe 

the existing interest 
at our dm bridge off- 
ice 1 am looking at it for use in a shipping 
agency- where the ease of use, cash flow 
planning, and enterprise accounting ap- 
plied to each ship in the fleet will be very 
appropriate. I understand that two com- 
mercial .ales have already been made; one 
of them to the clothing industry. 
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name, Farmplan from Ross on Wye, with 
similar farming parentage. This "runs on 
Appk or ITT 20211 computers. I do not 
know whether Farmfax or Farmplan 

would suit you besl. This article only dis- 
cusses Farmfax, and only describes the 
Accounts package. 

Stages Implementation 

The system is based on a single general 
purpose record type. Use of this record 
type depends on the needs of the user 
The user can therefore start using Farmfax 
in a very simple way, and then graduate to 
new features so as lo control liis business 
better as he gets used to the system. 

Fach record has a unique serial number 
which can be used lo reference it; or you 
can search for the record by reference to 
the data in the record. The fields within the 
record are Invoice Date, Payment Date, 
Trader Code, Trader Title, Description, 
Cost Centre Code, Cheque No., VAT 
Rate, Gross Amount, VAT Amount, anda 
Reconciled marker. 



CostCentr 

Income co 
fApt-riditui 

end. And it is a 

gaps so that you can add somi 

[t is not easy to change vour mind after 

you have started to run with a particular 

chart of cost codes. At the same time up to 

100 Stock items and [Oil Fixed Assets items 

can be named. 

VAT is analysed from Income cost codes 
38 and 39. and Expenditure cost codes 140 
and 141. There are suitable rep! iris tor list- 
ing VAT items for Customs and Excise 
returns, including a completed VAT form 
if desired. 

Accounts can be run as often as you 
wish. To do this for the first time. Group 
Titles are set up in the order desired, and 
the appropriate cosf centre codes specified 
in the order required to be shown within 
each group, li you want to summarise a 
number of codes under a single title, this 
can be done bva system oianalvsis letters; 
thus all the items marked with a Cwill be 
added together, and all the T/s, etc. 

More simply, the Nominal l_edger can 
be printed in Cost Centre Code order eith- 
er in detail or as a Trial Balance showing 
totals only. And a cash paid and received 
list shows the currentcash position. When 
run at week or month end this provides a 
hard copy record for the archives. 
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Slage 1 -Retxiptsand Payments 

Keeping it very simple, key in the d 
ol each payment made, and each rece 
cash. The payment date is the kev date 
Ignore the Trader code; enter the chequ 
number, and the supplier name goes int. 
the Trader Title; Description is to describ 
the entry. Cost Centre Code is for the ex 
ilysis. VAT Rale Cod 






Amount and VAT A, 

itory Prompts appear on the 
to help key in the transaction. The 
ransaction serial number is assigned 
lutomatically. You can change anv item at 
i..>i., |f you | lilh ,, | j-^i,.,,, iS ir.u^i,. 
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i specifies thenanies of suppliersand 
assigns these codes; on the smallest sys- 
tem these will be in the range 4-350, Hav- 
ing done this, then all new entries made 
wilt reference the Trader Code and the in- 
voice date inserted in the Invoice Date 
field. It is possible also to have the system 
look ahead and tell you how much you 
should pay each week some time ahead; a 
form of cash flow forecast. 

There is a list of creditors and a control 
account so that the total of items entered, 

ing balance's can he reconciled. All this is 
done by reference to the Invoice Dates and 
Payment Dates. 

Slfli>i'.:i Mite Ledger 

The same facilities are available for Sales 
Invoices and they are handled in exactly 
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■ are not netted off. 

ash flow analysis now becomes mo 

mugful and you can begin to pi; 



tea (heaccounlin,; 'CCord il' 

r non farmers there are dim 

s. The accounting facilities 

as appropriate, but they are not de- 

'd for day fo day sales from stock, nor 



Summary 

come and expense, not simply and then grow more sophisticated 
>annot get from one to the as you sain experiem e with computers or 
iu have set it up for Cash as vwir business needs grow. And r like 
How is is no! very relevant to show these the way the same programs are available 
nem-- against the monthly .Mount- a- on .; rangeol midlines so ihat Ihecompu- 
budgets. ter facility can be enhanced as the business 

The cash flows or budget items ,-„e set grows, perh. i p., even to integrate the ae- 
■'? with -i '!.. ..il m -.'ructions to put equal counts with am. trier company on merger 
amounts rightacross (hepage. orlnr parti- Cash Flow and Budgeting nuisi he the 

euiai months, oi for quarters And the re- ■ ,. : -- I. ■ ■:-.■. . , i :-. .i ,■■ :-,.. : . ........ . ,. 

port- can ec actual t.ir war. rolling tnr last facilities for this seem verv simple In use 
and give verv workmanlike reports show- 
ing running" totals, for cash flow, of the 
amounts the bank Manager will have to be 
persuaded to advance until the seasonal 

Stage i - Enttrarta, Analysis There are a number of verv neat features 

On the smallest svstem up to 1(1 differ- in the svstem. The printer on the Hewlett 

ent parts of the business can be identified Packard visual display is nice; whatever is 

as separate enterprises. So that on a farm shown on the display can be primed on 

these could tie milk, beef. pigs, winter the touch of a button. The way the pro- 

'■" * sugar beet, etc. for mv shippjsii-- >i'am helps the user to minimisedata entry 



both. And vou 
other. So if vc 



budget items can be increased bv a per- 
.-entage it desired to help set up future 



agency client each 
For a garage there will 'be for 
repairs, vehicle sales, I wanted ', 
prises so I neded more memor 
Horizon, or the bigger svstem ( 
ROOO). " 

end of each period, each enterpriE 



iterpr 



time, the date will be at 

day's date, or you can enter a dav nur 
nter- and the system will accept the month 
i the vearasbeingthecurrentperiod.TheT 
(MS er Code can be entered, or, if you d 
know it, then type in the first few lette 
et of his name and the program will And 
' display it for approval 



it the 



one account for the whole hi! 

"'rely define a group I. 

; and pull out all the several cos 
codes to be added to it. 

have budget compan- 



ions on the 

his can be combined with Cash 
asting on the receipts and pa 
lit' business as a whole. 



each facility you can display or print, and 

having done this for a page you have the 

„„, option to say "no more" and tn go hack to 

about this; 'he last menu to carry on wilh something 

on the ac- e 'se. A useful feature was appareutk unite 

pvp^I mo , difficult to implement A button on the 

back of the Horizon processor box takes 

you out of the current facility, protecting 

the files from damage, and gets vou auto- 

itically back to the main menu again lor 
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some do not. There is the facility in farm 
fax to identilv quantity and value of stod 
in up to UN) Stuck numbers. A special pro 

average price valuation, out et stock- anc 
charge it to a cost centre code. At the enc 
or the accoun ting period a valuation ca nK 

balance- charged to an appropriate cos 

As an alternative on the Farmfax plan 

nine, programs, thereare facilities for plan- 
ning to spread fertilizer and chemical 
spmvs, and to use feedstuff, and then tc 



One or two things not perfect for me. 1 
am not certain that the assignment of cost 
centre codes to enterprise accounts is go- 
ing to be as easy to use for larger compa- 
nies as I would like. 

And the handling of credits, accruals 
and prepayments is not as elegant as 1 
have seen elsewhere Fa ira fa n appreciate 
that the Profit and Loss Account and Bal- 

X Sheet need tidying upand this will be 
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NEW! Produced in U.K. and widely used in England and USA 
COMPLETE BUSINESS PACKAGE 
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From the next issue onwards, there from I 

will be an additional prize for letter £to 

writers: a copy of Martin Banks' new "'^j.'* 

book Living With The Micro, published ^^ 

by Sigma Technical Press at £4 50. 7),,^, 
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THE COMPUTER AGE ROOM 

at the National Microprocessor & 
Electronics Centre 

The Centre, situated in one of the most 
beautiful areas of London, near the Tower of 
London, is at the World Trade Centre, Eu- 
rope House, London El 9AA. It is a perman- 
ent exhibition and showcase for enterprising 
computer and electronics companies such 
NEWBEAR 
MICRODATA 
RESEARCH MACHINES 
The Computer Age Room will be open in 
September and will house systems suitable 
for all applications. 
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APL Series 



5+ the number of elements in Y". 

The neil and final primitive isi" 
thateverything to the right ofaprir 
its right argument. Is P here mor 
dyadic? 

As the symbol immediately to it 
namely "4" -is not a primitive, it ie 

thing. 



Each back issue costs 60p 

(including postage and packing) 
Write to: Computer Age 
4 Valentine Place 
London 5.E.1. 

SUBSCRIPTION DETAILS ON PAGE 94 



We advise that 
your APL studies 

simply, such as 
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Alilll i'l'UI.'Nrtir':: OunjHI'l-J . API. !■<<!■■ bf'lT- 

iafises in APL and markets its mun APL sys- 
tem, the MAPLE. 




6th International 
Conference and 
Exhibition 
Microprocessing 
and 

Microprogramming 
Imperial College 
London, England 

16th/17th/18th 
September 1980 



The leading annual Euromicro 
Convention concerned with Micro- 
processing and Microprogramming 
will provide an extensive Scieniific end 
Industrial Programme presented by 
internationally recognised experts. 

Papers include: 

□ From Mainframe to Micros 

□ Trie Decade of the Microcomputer 

□ Firmware Environment 

□ Micropragrammable Machines 

□ Will the European IC Industry only 
he Second Sourcing? 

□ Large Scale Multi-Microprocessors 

□ Applications in 
Telecommunications 

D Computer Aided Design 

□ Multi-Microprocessors 

□ Text Processing 

□ Data Bases 

□ Innovative Architectures 

□ Industrial Control 

□ Local Networks 

□ Standards 

□ System Software 

□ VLSI and Testing 

□ User Microprogramming 



Industrial Sessions will be co- 
ordinated with Exhibitors in order to 
give Industry an opportunity to high- 
light up-to-date industrial develop- 
ment and production activities. 

The European Finals of the Micro- 
mouse Maze Contest will be held 
during Euromicro BO. 
(The Micramouse contest was first 
devised by IEEE Spectrum]. 

Euromicro 80 has the distinguished 
support and co-operation from: 
The European Research Office 
US Army London 

ECI (AFCET. AICA, BCS. Gl, NTG, NCI) 
IEE Microprocessor Applications Group 
Hawker Siddeley Dynamics 

Engineering Ltd 
Microprocessors and Microsystems 
University of Kaiserslautem. FRG 



Industrial Seminars Limited 

Temple House, 36 High Street, 
Sevenoaks, KentTN13 1JG England 
Telephone 0732 59702 Telex 95604 
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SYSTEMS ON THE HORIZON 



Horizon with 48K and twin D/D 
drives. TVI-912 VDU, 24 x 80, 
protected fields etc. Paper Tiger 
printer, 132 cols, Graphics. 
System complete 
with cables: £2785 



Horizon with 48K and twin quad 
drives. TVI-912 VDU, 24 x 80, 

protected fields etc. Anadex 

DP9500 printer, 200 cps, 132 

cols. 

System complete 

cables: £3695 
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Horizon with 64K and twin D/D 
drives. TVI-912 VDU, 24 x 80, 
protected fields etc. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4295 



Horizon with 64K and twin quad 
drives. Wordsmith Video 
System, 40 x 86 chars. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4995 



The North Star Horizon has proved itself to be one of the most reliable, 
low-cost high peformance microcomputer systems on the market. These 
features are enhanced by the flexible range of system and application 
software now available. 

ALL NORTH STAR CONFIGURATIONS ARE EX-STOCK. 
ATTRACTIVE DISCOUNTS GIVEN TO DEALERS, OEM'S AND 
EDUCATIONAL ESTABLISHMENTS. 

For further information please write or phone for full pricing details and 
product catalogue. 
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